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PREFACE 


TO  THE 

SECOND  EDITION. 

The  former  impreffion  of  this  work 
having  met  with  -a  rapid  fale,  and  having 
been  favourably  received  by  thofe  who  are 
moft  capable  of  appreciating  its  merits,  mud 
be  confidered  as  a  fufEcient  reafon  for  the 
publication  of  another  edition.  It  has  been 
frequently  recommended  to  me  by  many  of 
my  friends,  to  feparate  the  fcientific  and 
chemical  part  of  this  treatife  from  that  which 
is  more  immediately  applicable  to  the  cure 
of  particular  difeafes  ;  to  this  however,  I  have 
uniformly  objeded,  by  declaring  that  the 
work  was  originally  intended  for  the  ufe  of 
profeffional  men,  and  that  to  obtain  their 
approbation  was  the  higheft  gratification  I 
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could  receive ;  how  far  I  have  been  able  to 
fucceed,  is  befl  afccrtained  from  its  general 
circulation,  and  from  the  numerous  teftimo- 
nies  of  men  diftinguifhed  for  their  knowledge 
both  in  medicine  and  chemiftry.  The  fub- 
jedt  of  mineral  waters  brings  into  difcufTion 
the  general  principles  of  chemical  affinities, 
on  which  all  the  changes  in  the  nature  an^ 
properties  of  bodies  depend.  The  various 
objeds  of  chemiftry  which  are  employed,  and 
the  various  proceffes  which  are  condudled  in 
the  laboratory  of  Nature,  all  conduce  to  the 
fabrication  of  mineral  waters ;  and  that  we  have 
fucceeded  in  deteding  fuch  operations  clearly 
appears,  from  the  certainty  with  which  w^e 
can  imitate  them  in  the  preparation  of  arti- 
ficial mineral  waters.  I  think,  that  every 
attempt  of  perfons,  neither  fcientific  nor  pro- 
feffional,  to  reafon  or  to  difcriminate  between 
the  ufe  andf  abufe  of  mineral  waters,  either  in 
the  cure  of  their  own  difeafes,  or  thofe  of 
others,  ought  to  be  difcouraged,  not  fron\ 
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any  low  or  fordid  motives  on  the  fide  of  the 
profeffion,  but  from  a  convidion  of  the 
danger  which  muft  arife  frOm  the  advice 
of  perfons  not  properly  educated.  The 
miflakes  which  are  daily  committed  by 
reforting  to  one  medicinal  fpring,  inftead  ot 
another,  from  the  wrong  application  of 
popular  doctrines,  I  have  frequent  opportu- 
nities of  knowing;  and  I  would  particularly 
recommend  that  invalids  fhould  deliberate 
with  caution  on  a  meafure  fo  important  to 
health,  as  the  choice  of  a  mineral  fpring. 

My  long  experience  has  enabled  me  to 
decide  with  fome  degree  of  certainty  on  the 
preference  due  to  particular  medicinal  waters ; 
by  fuch  decifion  (however  impartial  and 
well  founded)  I  have  incurred  fometimes 
the  cenfure  of  perfons  much  interefted  in 
extending  the  ufe  of  their  favorite  fpring  ; 
but  I  have  no  difficulty  in  appealing  to  the 
candid  judgment  of  the  profeffion  at  large 
upon  this  fubjedt. 
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This  Edition  is  much  enlarged,  and  is 
likewife  rendered  more  valuable  by  the  com- 
munication  of  an  original  paper,  containing 
a  very  accurate  analyfis  of  the  chalybeate  Spa 
at  Brightonj  by  my  very  ingenious  friend 
Dr.  Marcetj  one  of  the  Phyficians  of  Guy's 
Hofpital. 


Kt.'SSEL  Soj-'ARr 

April  1 8,  1805. 
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PREFACE. 


The  fcience  of  Medicine  comprehends 
fuch  a  vaft  mafs  of  detached  fads  and  obfer-^ 
vations,  and  extends  its  enquiries  over  fo 
large  a  range  of  knowledge,  that  it  includes  a 
number  of  diftind  departments,  in  any  of 
which  the  medical  enquirer  may  employ  his 
induftry  with  advantage,  in  colleding  the 
valuable  remarks  of  his  predeceflbrs  upon  the 
fubjed:,  augmenting  them  by  his  own  obfer- 
vations,  and  ufmg  his  judgment  and  difcri- 
mination  in  their  feledion  and  arrangement. 
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With  fuch  views,  a  medical  man  can 
fcarcely  choofe  any  branch  of  enquiry  more 
generally  ufeful  than  the  application  of  natu- 
ral waters,  in  all  the  variety  in  which  they 
are  commonly  found,  to  the  purpofes  of  diet 
and  medicine ;  and  efpecially  that  hetero- 
geneous' clafs  of  fubftances,  included  under 
the  general  term  Mineral  Waters,  ,  a  term  of 
very  extenfive  import,  and  a  fubje£t  which 
abounds  with  valuable  matter  of  fa6l  to  attrad 
his  attention,  and  concerning  which  a  variety 
of  opinions,  often  very  queftionable,  have 
been  held,  whereon  he  may  exercife  his 
judgment. 

The  beneficial  efFeds  produced  by  mineral 
waters  are  obvious,  and  in  moft  cafes  un- 
queftioned,  but  the  different  explanations 
given  of  the  true  fource  of  their  medical 
powers,  are  more  liable  to  error.  The  me- 
dicated fprings  are  given  bountifully  by  the 
hand  of  nature,  the  ufe  of  them  has  been 
reforted^  to  from  the  earlieft  times,  moft  of 


m 

them  have  grown  into  notice  through  the 
common  confent  of  popular  opinion,  and 
therefore  have  had  a  high  reputation  efta- 
blifhed,  before  their  peculiar  claims  to  merit 
have  been  fairly  appretiated  by  the  man  of 
fcience  and  under  fuch  circumftances,  even 
be  has  too  often  confidered  himfelf  in  the 
light  of  a  popular  advocate,  rather  than  an 
impartial  judge.  Many  of  thefe  waters  are 
at  once  diftinguifhable  from  common  fprings 
by  very  ftriking  fenfible  properties,  which 
are  obvious  to  every  one ;  fome  again  have 
acquired  a  high  reputation  from  their  con- 
taining fcarcely  any  extraneous  matter,  from 
which  no  common  water  is  exempt.  Thefe 
in  almoft  every  country  have  been  regarded 
as  peculiar  gifts  of  fome  favourite  god  or 
faint ;  and  the  temple  or  marble  refervoir 
furrounding  the  fource  of  thefe  confecrated 
fountains,  has  contributed  to  their  fecurity 
from  accidental  pollution.  Thofe  who  are 
aware  on  what  flight  foundations  a  popular 
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reputation  for  extraordinary  medical  virtues 
is  fometimes  built,  will  not  be  furprized  at 
the  high  eftimation  which  has  been  obtained 
by  fome  natural  fp rings,  many  of  which  are 
now  funk  into  negled,  and  fupplanted  by 
more  fortunate  rivals.    If,  on  the  other  hand, 
we  confider  how  much  has  been  done  to^ 
wards  improving  our  knowledge  of  this  clafs 
of  fubftances,  many  of  which  unqueftionably 
polTefs  very  important  medical  powers;  if  w^e 
fee  men  of  the  moft  refpedable  talents  and 
information,  employing  themfelves  in  accu- 
rate and  truly  fcientifical  inveftigations  of 
the  nature  of  mineral  waters,  and  thereby 
.  elucidating  fome  of  the  moft  important  fads 
in  the  fcience  of  chemiftry,  we  fhall  have  no 
reafon  to  fay  that  thefe  interefting  fubjedls 
have  been  negledled  by  men  of  fcience :  and 
the  phyfician  will  feel  highly  gratified  in 
polTeffing  fuch  excellent  materials,  on  which 
to  ground  his  opinions  and  fyftem  of  prac- 
tice. 
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It  is  proper  that  fomething  fliould  be  faid  on 
the  fubje(ft  of  the  prefent  book,  and  the  various 
reafons  which  have  induced  me  to  undertake  it. 
In  a  Treatife  on  the  Fundlions  and  Difeafes  of 
the  Liver,  which  I  publifhed  fome  years  ago, 
and  which  has  been  honoured  with  a  favour- 
able reception,  I  hazarded  fome  opinions  con- 
cerning the  beneficial  efFeds  arifing  from  the 
ufe  of  fome  of  the  moft  popular  of  our  mine- 
ral waters ;  and  from  a  long  experience  in 
private  pradice,  I  thought  myfelf  juftified  in 
afcribing  much  of  their  virtues  in  the  cure  of 
difeafes  conneded  with  the  biliary  organs, 
to  the  watery  vehicle  common  to  all  fprings, 
aflifted  by  an  encreafed  temperature.  This 
opinion  (in  which  I  have  the  faiisfadion  to 
have  the  concurrence  of  feveral  profeflional 
men,  eminent  for  their  judgment  and  expe- 
rience) has  naturally  led  to  a  more  extended 
view  of  the  fubjedt  of  mineral  waters,  and 
the  nature  of  thofe  fubftances  that  give  them 
their  peculiar  feafible  and  medical  properties  i 
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and  I  have  endeavoured  to  eftimate  with  im- 
partiality, how  much  of  their  powers  as  me- 
dicines are  to  be  attributed  to  their  common 
watery  ingredient,  and  how  much  to  their 
foreign  contents,  in  the  cure  of  the  diforders 
for  which  thefe  falubrious  fprings  are  moft 
frequently  reforted  to.    Well  aware  of  the 
difficulty  of  performing  fuch  a  tafk  with 
fidelity  and  accuracy,  it  has  been  my  princi- 
pal attempt  to  clear  the  path  for  future  en- 
quirers in  this  fubjed,  by  examining  what 
may  be  the  operation  of  fimple  water  under 
different  circumftances  of  temperature,  in  af- 
fifting  the  general  fundions  of  the  animal 
economy,  and  in  the  cure  of  difeafe ;  that  by 
keeping  this  in  view  wc  may  be  better  able 
to  form  a  juft  opinion  of  its  powers  when 
impregnated  with  various  foreign  ingredients 
of  different  degrees  of  adivity.    To  complete 
that  part  of  the  fubjed  in  which  fimple  water 
is  concerned,  I  have  alfo  taken  notice  of  the 
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various  kinds  of  common  water  that  are  daily 
employed  in  dietj  or  for  domeftic  purpofes. 

A  large  pare  of  this  work  is  devoted  to 
the  confideration  of  mineral  waters,  with  a 
peculiar  view  to  thofe  adive  heterogeneous 
fubftances  by  which  thefe  fprings  acquire  ad- 
ditional fenfible  properties,  and  highly  valu- 
able medical  powers.  It  is  particularly  in 
fuch  fubjedls  as  thefe,  that  the  fcience  of  che- 
miftry  may  be  called  in  to  aid  our  enquiries, 
and  it  has  been  employed  moft  fuccefsfully  in 
giving  us  clear  and  accurate  information  as 
to  the  nature  of  all  the  foreign  matters,  the 
prefence  of  which  conftitutes  the  difference  be- 
tween a  common  and  a  mineral  water.  There 
is  no  fcience  to  which  a  greater  acquifition 
in  point  of  real  matter  of  fad  has  been  gained 
within  thefe  few  years  ^  and  in  proportion  to 
this  improvement,  has  the  chemift  been  able 
to  throw  much  light  on  the  fubjed:  of  mineral 
waters  with  regard  to  fome  of  their  moft  fubtle 
and  active  contents,  a  fubjed  which  ha,s  al- 
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ways  attraded  a  Tery  large  fliare  of  attention, 
and  exercifed  the  fkill  of  fome  of  the  mod 
eminent  men  that  chemiflry  has  to  boaft  of. 
As  thefe  enquiries  can  only  be  conducted  by 
a£tual  experiments,  and  as  only  the  more 
modern  chemifts  have  been  in  a  condition  to 
carry  them  on  with  a  high  degree  of  accu- 
racy, it  is  chiefly  the  labours  of  the  moderns 
that  we  fhould  confult;  and  the  records  of  the 
older  experiments  muft,  like  all  thofe  that 
have  been  fuperfeded  by  a  fi-efh  acquifition 
of  knowledge,  be  configned  to  an  honourable 
repofe.  We  may  fairly  claim  the  privilege 
which  they  themfelves  exercifed,  of  extradtr 
ing  from  the  works  of  our  predecefTors  what 
flill  remains  valuable,  and  turning  it  to  ac- 
count along  with  the  improvements  of  mo- 
dern difcovery.  The  found  fenfe  and  learn- 
ing of  a  Hoffman  may  flill  he  made  ufe  of, 
without  being  encumbered  with  thofe  parts  of 
his  writings  that  are  now  become  ufelefs,  or 
found  to  be  erroneous. 
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IX 

Imprefled  with  the  opinion  that  chemical 
analyfis  in  its  prefent  improved  ftate,  is  fully 
adequate  to  make  us  acquainted  with  all  thofe 
foreign  contents  that  give  their  medical  powers 
to  mineral  fprings,  I  have  been  more  minute 
on  this  fubjedt  than  perhaps  might  be  thought 
neceflary  by  the  greater  number  of  readers ; 
but  as  it  appears  to  me  probable,  that  under 
particular  circumftances  of  dilution  and  tena- 
perature,  the  adual  quantity  of  foreign  mat- 
ter contained  in  any  water,  produces  effects 
by  no  means  proportionate  to  thofe  that 
might  occur  under  different  circumftances, 
I  have  thought-  it  fafeft  on  the  whole,  tp. 
admit  a  confiderable  degree  of  accuracy  on 
the  fubjed  of  chemical  analyfis,  where  the 
authorities  were  fuch  as  to  allow  of  it,  in 
order  that  on  this  head  at  leaft,  there  fhould 
be  as  little  error  as  pofTible ;  and  I  have  not 
fcrupled  occafionally  to  introduce  remark^ 
which  will  only  be  intelligible  to  the  che;- 
mical  reader.     The  terms  of  the  modern 


chemical  nomenclature  have  likewlfc  been 
moftly  adhered  to,  as  well  as  its  principles, 
as  they  are  fuch  as  are  now  the  moft  familiar 
to  thofc  who  are  converfant  in  this  fcience. 
With  regard  to  the  individual  mineral  fprings 
which  are  particularly  treated  of,  they  are 
very  few  compared  to  the  vaft  number  which, 
by  acquiring  a  certain  degree  of  local  repu- 
tation, have  gained  a  place  in  the  catalogue 
of  medicated  waters ;  and  I  have  only  noticed 
thofe  that  enjoy  a  high  degree  of  celebrity, 
that  are  interefting  from  fome  peculiarity  of 
compofition,  or  that  ferve  to  diftinguifh  cer- 
tain claffes  of  thefe  natural  bodies,  and  illuf- 
trate  their  medical  virtues.    The  reader  will 
fee,  that  the  particulars  concerning  the  che- 
mical analyfis  of  thefe  fprings  are  extraded 
from  the  various  detached  publications  on  the 
individual  waters ;  and  fome  pains  have  been 
taken  to  reconcile  or  account  for  differences 
of  refult,  which  fometimes  happen  where 
more  than  one  authority  has  been  confulted. 


Thefe  publications  likewife  generally  contain 
remarks  on  the  medical  properties  of  the 
mineral  water,  and  diredions  for  its  ufe, 
many  of  which,  being  written  by  excellent 
praditioners  as  well  as  ingenious  chemifts, 
who  have  long  refided  on  the-  fpot,  afford 
much  matter  that  is  highly  valuable  to  the 
phyfician  who  prefcribes  thefe  remedies,  and 
to  the  patient  who  ufes  them.    This  part  of 
the  fubjed  has  been  feleded  with  care,  and 
is  prefented  to  the  reader  accompanied  with 
fuch  obfervations  as  appeared  to  me  to  be 
rcquifite. 

Some  of  the  more  eminent  modern  writers, 
who  have  given  the  hiftory  of  particular 
fprings,  from  their  induftry,  their  fcientific 
knowledge,  and  the  opportunities  afforded  by 
their  refidence  on  the  fpot,  have  largely  con- 
tributed to  the  popular  efleem  with  which 
thefe  fountains  of  health  are  regarded., 
Among  thefe  authors  there  are  many  whofe 
fentiments  dcfervc  great  weight  from  their 


acknowledged  reputation  and  undoubted  abi- 
lities ;   but  at  the  fame  time  fome  room  is 
afforded  for  a  free  and  liberal  ftridure  on 
feveral  of  their  opinions.    I  am  far  from 
wifhing  to  undervalue  the  merit  of  thefe 
writers,   or  the  importance  of  the  fubjeds 
that  have  engaged  their  attention,  but  I  am 
convinced,  that  to  form  a  general  and  com- 
parative eftimate  on  matters  fo  much  in  detail, 
a  looker-on  has  in  fome  refpefts  fuperior  ad- 
vantages to  one  who  from  fituation,  from 
local  circumftances,  and  from  the  very  labours 
by  which  he  has  acquired  his  reputation,  can 
l^ardly  avoid  being  attached  to  a  particular 
fpot,  and  inclined  to  fome  bias  in  its  favour, 
I  cannot  help  noticing  in  many  even  diftiri^ 
guifhed  writers,  a  defire  of  attributing  effeds 
avowedly  produced  by  the  ufe  of  certain 
mineral  waters,  to  fome  occult  and  explicable 
caufe  exifting  in  the  particular  fpring  that  is 
the  fubjed  of  their  enquiry,  and  of  a  kind 
not  to  be  deteded  by  any  chemical  examina- 
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tlon.    Zeal  for  the  honour  of  a  favourite 
fountahi  has,  I  think,  induced  them  to  refer 
to  an  unknown  caufe  effeds  which  may  be 
fairly  deduced  from  the  operation  of  fub- 
ftances  already  familiar  to  chemical  analyfis. 
Surely  an  unbialTed  perfon,  who  is  aware  of 
the  comparative  accuracy  to  which  chemifts 
arc  at  prefcnt  able  to  carry  their  enquiries, 
can  hardly  fuppofe  that,    whatever  flight 
error  might  occur  in  the  eftimation  of  mi- 
nute quantities,  the  a£lual  exiftence  of  any 
powerful  agent  on  the  human  body  in  any 
mineral  water  fhould  efcape  the  nicety  of 
refearch.    Every  other  fadi  concerning  thefe 
bodies  fliews  that  it  is  only  ftrong  fenfible 
properties  which  here  indicate  correfponding 
medical  powers ;  the  analyfis  of  mineral  waters 
as  far  as  regards  the  mere  afcertaining  the 
prefence  of  adive  contents,  is  by  no  means 
difficult  to  a  perfon  at  all  converfant  in  the 
experimental  part  of  chemiftry;  a  very  few 
articles  will  comprife  all  the  materia  medica 
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of  mineral  fprings ;  moft  of  thefe  articles  are 
already  familiar  to  every  practitioner,  though 
under  a  different  form;  and,  in  fhort,  it  ap- 
pears to  me  highly  probable,  that  chcmiftry 
gives  all  the  information  which  the  phyfician 
can  require  with  regard  to  the  number  and 
nature  of  the  aftive  contents  of  every  water, 
a  good  deal  with  regard  to  their  refpedive 
quantities,  and  (what  is  perhaps  of  equal 
confequence)  it  throws  much  light  on  the 
particular  forms  of  combination  in  which 
they  exift  before  analyfis. 

The  apparent  infignificancy  in  the  quan- 
tities of  folid  contents  of  fome  of  the  moft 
celebrated  mineral  waters  of  acknowledged 
value,  has  been  alledged  as  favouring  the  idea 
of  fome  unknown  agent  of  great  adivity 
refiding  in  thefe  fprings.  Here  I  would  ob- 
ferve,  in  the  firft  place,  that  at  the  time  when 
this  idea  was  firft  ftarted,  there  were  fome 
good  reafons  for  the  fuppofition^  as  the  gafe- 
ous  contents,  which  are  probably  among  the 
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moft  powerful,  were  not  then  the  objeds  of 
chemical  enquiry.  As  thefe  waters  were 
found  to  lofe  a  great  part  of  their  virtue  when 
carried  to  any  diftance  from  the  fpring  head, 
this  circumftance,  the  caufe  of  which  was  not 
at  that  time  obvious  to  explanation,  produced 
a  juft  opinion  of  a  peculiarity  of  compofition, 
and  ftill  forms  the  ground  of  a  very  proper 
local  attachment  to  the  fpot  which  is  enriched 
by  pofleffing  thefe  falubrious  fountains.  It 
fhould  in  the  next  place  be  remembered,  that 
the  effects  of  medicines  are  by  no  means  in 
dire£t  proportion  to  their  dofe ;  and  I  am 
perfuaded,  that  much  of  the  fteady,  gradual, 
permanent  benefit,  derived  from  a  courfe  of 
mineral  waters,  depends  on  the  dilute  and 
largely  divided  dofe  of  the  adive  fubftances 
which  they  may  contain. 

Any  general  account  of  the  medicinal  ufe  of 
mineral  fprings  would  be  imperfect,  without 
taking  fome  notice  of  the  employment  of  them 
as  a  bath,  either  generally  or  topically ;  and 
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as  the  fingle  circumftance  of  temperature  foim^ 
the  bafis  of  the  moft  important  diftindions 
on  this  fubjedj  I  have  in  the  latter  end  of 
this  work,  taken  into  confideration  the  ufd 
of  the  warm  and  cold  bath,  in  various  difeafes. 

The  annual  vifits  paid  by  thofe  who  ar6 
able  to  unbend  from  their  regular  occupations^ 
by  an  attendance  on  fome  watering-place, 
have  become  fo  general,  as  to  be  almoft  a 
charadleriftic  of  Englifh  cuftoms.  This  change 
of  habit,  (for  in  fact  it  is  chiefly  in  our  own 
times  that  it  is  become  fo  univerfal),  is  to  be 
in  a  great  meafure  attributed  to  the  number 
of  invalids  of  leifure  and  opulence,  who  have 
frequented  thefe  falutary  fprings ;  and  to  them 
we  are  often  indebted  for  bringing  into  public 
notice  fome  of  the  mofl  beautiful  and  favoured 
fpots  in  our  iflan  d ;  for  rendering  mountain- 
ous countries  readily  accefTible  ;  introducing 
eafe  and  convenience  in  places  before  unfre- 
quented ;  and  decorating  them  with  the  em- 
bellifhments  of  a  refined  and  delicate  tafte. 


The  phyfician  is  frequently  called  upon^ 
to  decide  for  his  patient,  which  of  the  va- 
rious medicated  waters  he  fhall  ufe;  whether 
fea-bathing  or  a  natural  chalybeate,  be  the 
mod  eligible  tonic;  whether  a  gouty  dyf- 
peptic  habit  will  be  better  put  in  order  by 
the  thermal  waters  of  Bath  or  Buxton,  the 
tonic  purgative  water  of  Cheltenham,  or  by 
the  fulphureous  fprings  of  Harrogate.  Without 
entering  minutely  into  the  circumftances  of 
different  cafes,  I  have  endeavoured  to  lay 
down  fuch  general  indications,  and  to  notice 
fuch  diftindtions,  as  will  affift  the  pracStitiqner, 
or  even  the  invalid,  who  is  in  fome  degree 
acquainted  with  thefe  fubjedls,  to  make  his 
choice  upon  folid  and  judicious  grounds;  and 
on  this  head,  I  have  often  been  able  to  add  to 
theoretical  reafoning,  the  refult  of  my  own 
experience  for  many  years. 

Such  is  the  plan  of  the  book  which  is  here 
fubmitted  to  the  candour  of  the  public,  and  it 
appears  to  me,  that  the  preient  time  is  that, 
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in'  which  a  work  of  this  kind  may  prove  of 
confiderable  fervice,  by  colleding  under  one 
point  of  view,  the  leading  features  of  thofe 
important  improvements,  which  chemiftry  has 
been  making  for  many  years  upon  thefe  fub- 
jeds,  particularly  with  regard  to  their  appli- 
cation to  medicine.    This  obje6t  is  not  ful- 
filled in  thofe  excellent,  but  purely  chemical 
works,  from  the  pens  of  Bergman,  Kirwan, 
and  others,  with  which  this  fcience  is  en- 
riched; and  the  chemico-medical  publications 
of  Shaw,  Hoffman,  and  Lucas,  though  always 
valuable,  are  now  become  imperfedt,  from  the 
great  acquifition  of  new  matter,  and  often 
found  erroneous  in  effential  points.  It  is  only 
in  a  number  of  detached  eflays  on  individual 
waters,  that  we  find  all  the  information  which 
we  poffefs ;  and  out  of  thefe  I  have  endea- 
voured to  feled  the  fafts  which  are  the  moft 
interefting,  and  reduce  them  to  general  ar- 
rangement.   It  has  been  my  wifh  to  beftow 
upon  each  part  of  the  fubjed:,  that  degree  of 


attention,  which  its  importance,  In  a  medical 
view,  feemed  to  require,  or  where  there  ap- 
peared any  peculiar  difficulties,  in  explaining 
efFeds  upon  eftabliflied  principles;  and  it 
is  on  this  account,  that  the  valuable  waters  of 
Bath  have  been  treated  on  more  at  large,  a ' 
confiderable  difference  of  opinion  having  taken 
place  on  the  true  fource  of  their  medicinal 
powers.  If  the  following  pages  fucceed  in 
conveying  a  tolerably  clear  idea,  of  the  precife 
degree  to  which  chemical  invefligation  has 
been  carried  up  to  the  prefent  time,  in  afcer- 
taining  the  compofition  of  mineral  waters  ; 
and  in  drawing  Tome  line  of  diftindion,  be- 
tween the  medical  powers  of  the  various 
ingredients;  I  may  flatter  myfelf  with  fulfilling 
a  wifh,  which  every  phyfician,  zealous  for 
the  honour  of  his  profeffion  muft  cherifh,  that 
of  contributing  fomething  to  the  improve- 
ment of  the  healing  art. 

In  this  improved  Edition,  I  am  defirous 
more  particularly  of  requefling  the  atteation 
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of  the  reader  to  the  fubjed  of  the  Chalybeate 
Water  at  Brighton,  having,  agreeable  to  the 
promife  I  made  in  the  firft  Edition  of  this 
work,  procured  a  very  accurate  analyfis  of  it, 
w^hich  is  extremely  curious  and  interefting. 
I  have  likewife  made  confiderable  additions 
(derived  from  my  own  experience  and  obferva- 
tion)  on  the  fubjedl  of  Cheltenham  Water,  as 
applicable  to  the  cure  of  Difeafes.  The  Reader 
will  alfo  find  various  improvements  fuggefted 
on  the  fubjed  of  artificial  Mineral  Waters, 
which  have  been  adopted  and  carried  into 
effed  by  Monf.  Paul,  at  his  manufadory. 

I  am  happy  in  this  opportunity  of  expreffing 
the  obligations  I  have  to  my  old  pupil  and 
ingenious  friend,  Mr.  Charles  Rochmont 
Aikin,  whofe  knowledge  of  chemiflry  has 
kept  pace  with  the  rapid  and  modern  im- 
-  provements  in  this  fcience,  for  the  affiftance 
which  he  has  given  me  in  the  chemical  pait 
•  of  this  work. 
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TREATISE 

ON 

MINERAL  WATERS,  &c. 


CHAPTER  I. 

ON  THE  CHETMICAL  CONSTITUTION  OF 
WATER,  ANJD  ITS  POWERS  UNDER 
VARIOUS  NATURAL  COMBINATIONS. 

IN  taking  a  chemical  view  of  the  properties 
of  Water,  either  pure,  or  combined  with 
various  fubftances,  as  prefented  to  us  on  the 
furface  of  the  earth,  I  fhall  begin  with  fome 
general  remarks  on  the  nature  of  pure  water, 
and  the  mode  of  its  union  with  the  different 
bodies  into  virhich  it  enters  as  a  conftituent 
part,  confining  myfelf  at  prefent  to  merely 
chemical  fads.  As  thefe  are  chiefly  intended 
to  elucidate  the  medical  and  phyfical  confide- 
rations  which  will  be  brought  forward -in  the 
courfe  of  this  work,  I  fhall  endeavour  to 
render  the  chemical  part  fubfervient  to  the 
medical,   by  a  particular  attention  to  thofe 
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fubflances  that  affed  the  animal  frame,  and  to 
the  chemical  conllitution  of  the  organized 
body  that  receives  thefe  impreflions.  With 
regard  to  the  complicated  and  highly  ingenious 
fyftem  of  the  analyfis  of  mineral  waters,  pur- 
fued  by  the  beft  modern  chemifts,  the  limits 
and  defign  of  this  work  will  not  permit  me 
to  enter  into  it  at  large,  as,  if  fully  treated 
of,  it  would  alone  occupy  a  volume;  and  I 
therefore  muft  refer  the  reader  to  thofe  authors 
and  experimental  chemifts,  whofe  fkiil  and 
accuracy  bear  the  higheft  credit. 

To  begin  then  with  the  queftion,  What 
is  water? — Water  is  kaown  to  be  a  tranfpa- 
rent  fluid,  without  colour,  fmell,  or  tafle;  in 
avery  fmall  degree  compreflible;  when  pure, 
not  liable  to  fpontaneous  change ;  liquid  in 
the  common  temperature  of  our  atmofphere; 
aifuming  the  folid  form  at  32**  Fahrenheit, 
and  the  gafeous,  at  212°,  but  returning  un- 
altered to  its  liquid  ftate,  on  refuming  any 
degree  of  heat  between  thefe  points ;  capable 
of  difTolving  a  greater  number  of  natural  bodies 
than  any  other  fluid  whatever,  and  efpecially 
thofe  known  by  the  name  of  the  faline  ;  per- 
forming" the  moft  important  fundions  in  the 
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.  vegetable  and  animal  kingdoms,  and  entering 
largely  into  their,  compofition  as  a  conftituent 
part. 

Water,  therefore,  is  found  throughout  the 
earth,  not  only  in  the  uncombined  ftates  of 
ice,  water,  or  fteam,  but  permanently  united 
to  a  vaft  number  of  bodies,  both  folid,  fluid, 
and  gafeous.  For  inftance,  the  common  air 
of  the  atmofphere,  and  water,  are  mutually 
foluble  in  each  other ;  all  natural  waters  con- 
taining air,  and  even  the  air  which  is  appa- 
rently the  dryeft,  holding  a  portion  of  water 
in  true  folution.  Again,  many  folid  mine- 
rals, and  all  cryftallized  neutral  falts,  contain 
water  in  their  compofition,  fomc  of  the  latter 
to  full  half,  their  weight ;  and  by  all  thefe 
combinations,  water,  in  changing  its  form, 
lofes  many  of  its  diftinguifhing  properties. 

Chemifts  have  long  been  occupied  in  the 
important  confideration,  whether  water  be  a 
fimple  elementary  fubftance ;  and  two  or 
three  totally  different  controverfies  have  fuc- 
ceeded  each  other  on  this  queftion.  It  was 
long  fmce  obferved,  even  by  Hippocrates, 
that  all  natural  waters  contain  air,  which  is 
feparable  from  them  by  heat  or  by  freezing ; 
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and   that,   under  particular  circumftances, 
they  all  depofit  a  portion  of  earth.     1  hefc 
events  conftantly  occurring  with  every  natural 
water  as  it  fprings  from  tfie  foil,  feveral  in- 
genious men  have  itnagined,  that  earth  and  air 
were  necelTary  con  M  ituent  parts  of  perfed.  water, 
and  have  attempted  to  aliot  to  each  of  them, 
their  peculiar  fhare  in  producing  the, various 
appearances  of  this  fluid,  and  its  effed:  on  the 
human  body.    So  Hoffman  obferves,  {a)  that 
"  water  is  compofed  of  watery  moifture,  or 
watery  properly  fo  called,  of  a  fluid  expanfive 
ether,   and  of  earthy  and   faline  particles." 
AflTuming  this  compofition  as  true,  he  goes 
on  to  aflTign  the  particular  properties  of  each 
ingredient :  "  The  ethereal  part  is  the  caufe 
of  the  fuperiour  lightnefs,  brifknefs,  inteftine 
motion,  and  exemption  from  putrefadion ; 
the  watery  part,  which  is  by  far  the  greatefl 
in  quantity,  is  compofed  of  very  fubtile  and 
mobile  particles,  which  infmuate  into,  and 
penetrate  every  fubfliance  capable  of  folution; 
whilfl;  the  earthy  and  faline  matter  is  fixed, 
and  will  not  rife  in  diflillation."     Hence  too, 
the  quality  of  difT'erenc  waters  mufl:,  according 
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to  this  opinion,  depend  on  the  proportion  of 
each  ingredient.  ^'  The  mod  lalubrious  waters 
are  thole  which  contain  moft  of  the  etherial 
particles,  and  are  lighter  than  the  others. 
They  alio  heat  and  cool  the  fooneft  (heat 
being  only  the  fridiion  of  the  highly  mobile 
etherial  parts  upon  each  other),  and  hence' 
the  beft  waters,  when  (haken,  fhew  nume- 
rous bubbles,  like  pearls,  on  the  fides  of  the 
glafs,  and  yield  much  etherial  fpirit  under 
the  air  puinp.  When  more  highly  etherial, 
they  become  acidulous,  as  the  Seltzer  and 
Pyrmont  waters,  and  can  with  difficulty  be 
reflrained  in  bottles^  and  therefore  are  much 
more  falubrious  when  drank  at  the  fountain 
head,  fience  thefe  waters  do  not  cool  the 
body  like  common  water,  but  increafe  the 
appetite,  and  quicken  the  circulation.  This 
ether  is  the  univerfal  fpirit,  the  foul2j$,  it  were 
of  minerals.  From  the  abundance  of  the 
aqueous  parts,  the  integrity  of  the  body  is 
preferved,  the  vital  juices  attenuated,  the  ex- 
treme velTels  cleanfed,  and  the  morbid  faline 
parts  carried  off  by  the  excretories."  This 
'notation  (fekaed  from  various  paffages  in 
tis  celebrated  German  writer)  will  give  the 
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reader  fome  Idea  of  the  prevalent  opinions 
at  the  time ;  and  Ihew,  that  confiderable  at- 
tention was  paid  to  the  gafeous  bodies  with 
which  various  waters  are  impregnated,  but 
which  were  then  thought  to  be  too  fubtile 
for  chemical  examination,  and  were  rather 
confidered  as  eflential  parts  of  every  water  in 
the  ftate  of  the  highcft  perfedion,  increafmg 
its  general  falubrity  as  a  common  drink,  as 
well  as  adding  important  medical  powers. 
We  fhall  prefently  fhew  the  great  acquifition 
to  our  knowledge  on  thefe  fubjedls  which 
modern  chemiftry  has  made,  in  diftinguifhing 
accurately  the  gafeous,  earthy,  and  faline  parts, 
from  the  purely  aqueous,  and  explaining  their 
nature  and  formation. 

The  fuppofed  converfion  of  water  into 
earth,  efFeded  by  the  procefs  of  diftillation 
often  repeated,  and  independent  of  the  ac- 
knowledged earthy  refidue  of  all  natural 
waters,  was  another  opinion  much  contro- 
verted at  that  time,  which  was  apparently 
fupported  by  very  ftrong  fads,  and  employed 
the  {kill,  attention,  and  efpecially  the  patience 
of  many  of  the  ableft  chemifts.    A  m„oft  c^- 
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aggerated  account  of  the  quantity  of  earth 
produced  by  diftilUng  fimple  water  a  number 
of  times  fucceffively,  having  been  given  to 
the  world,  fupported  by  the  great  authority  . 
of  Boyle,  other  chemifts  made  various  experi- 
ments to  afcertain  the  truth  of  this  report. 
The  moft  accurate  and  important  in  fupport 
of  this  opinion,  are  thofe  of  the  eminent 
Berlin  chemift,  MargraafF.  He  found  that 
water,  though  purified  by  repeated  diftillaticns, 
if  evaporated  to  drynefs,  always  left  a  fmall 
earthy  refiduum.  This  amounted,  after 
feventy-two  diftillations,  to  ten  grains.  But  as 
the  earth  thus  obtained,  was  moftly  filiceous, 
and  was  produced  in  greater  quantity  by 
violent  boiling,  than  by  a  gentle  heat,  though 
the  fame  quantity  and  kind  of  water  in  both 
cafes  was  operated  on,  it  was  fufped:ed,  that 
the  production  of  earth  was  entirely  owing 
to  the  abrafion  of  the  glafs  vcfTels  in  which 
the  diftillation  was  carried  on.  Accordingly,  " 
Lavoifier  repeated  the  experiment  with  this 
view,  and  by  weighing  the  vefTel  before  and 
after  the  procefs,  he  found  a  lofs  of  weight  fully 
equal  to  that  of  the  earth  produced;  and  this- 
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explanation  is  now  generally  acquiefced  in, 
and  has  long  put  an  end  ro  the  controverfy.(<2) 
Water  had  hardly  been  re-eftablilhed  on 
the  lift  of  elementary  fubftances,  before  the 
important  queftion  of  its  decompofition,  ac- 
cording to  the  opinion  of  modern  chemiftry, 

(a)  The  particulars  of  this  interefting  experiment  are  the 
following :  a  glafs  alembic  was  provided,  of  the  kind  called  a 
pelican,  which  conftantly  returns  the  diftllled  liquor  to  that  which 
is  boiling,  without  requiring  the  vefTel  to  be  deranged,  or  flopping 
the  operation.  This  alembic,  fumifhed  with  a  glafs  flopper 
dofely  ground  in,  was  found  to  weigh  one  pound,  ten  ounces, 
feven  gros  and  a  half:  then  three  pounds,  fourteen  ounces,  five 
gros  and  a  half  of  diftilled  water  were  introduced,  the  velTcl 
clofed,  and  the  jundtures  carefully  luted.  The  pelican  was 
tlien  placed  in  a  fand  bath,  heated  by  lamps,  and  the  heat  kept 
up  without  ibterruption  for  one  hundred  and  one  days.  The 
experiment  began  Otfl.  24,  1768.  About  Dec.  20,  the  boiling 
water  began  to  be  turbid,  and  a  depoGtion  was  formed  which 
gradually  increafed,  till  the  dlftillation  was  difcontinued.  After 
every  thing  was  cold,  the  luting  was  carefully  taken  off,  and 
the  vefTcl,  with  its  contents,  was  weighed,  and  no  ipcreafe  or 
diminution  of  the  original  weight  was  perceived ;  but  when  the 
alembic  was  emptied  and  carefully  dried,  it  had  loft  1 7-"*^  grains. 
The  earth  depofited  from  the  water,  weighed  ^-^^  grains.  The 
water  itfelf  vvas  then  evaporated  to  drynefs,  and  left  a  further 
jefiduum  of  1 5-!  grains,  fo  that  the  whole  quantity  of  earth  ob- 
tained was  zc/^  grains.  The  excefs  of  3  grains  of  earth  over 
the  17y*o-  grains,  the  lofs  of  the  alembic,  was  fuppofed  to  be 
owing  to  a  further  abrafion  of  part  of  the  veffel  in  which  the 
water  was  evaporateJ  to  drynefs. 
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began  to  be  agitated.  It  would  be  foreign 
to  our  prefent  purpofe  to  give  any  hiftory 
of  this  interefting  queftion,  and  the  gradual 
advances  vv^hich  this  opinion  has  made  to  an 
almoft  unlverfal  eftabUfhment  among  chemifts 
of  every  country.  Water  is,  according  to 
this  opinion,  a  compound  fluid,  made  up  of 
two  fubftances,  neither  of  which  can  be  ex- 
hibited feparately,  except  in  the  gafeous  form ; 
and  when  aeriform,  they  are  known,  the  one 
as  Hydrogen  Gas,  or  hiflammable  Air;  the 
other  as  Oxygen  Gas^  or  Vital  Air,  Thefe 
gafes,  in  the  proportion  of  about  three  of 
hydrogen  to  eleven  of  oxygen,  when  united 
chemically,  and  reduced  from  the  form  of  an 
air  to  that  of  a  liquid,  conftitute  the  fluid. 
Water.  It  is  to  be  obferved  however,  that 
this  circumftance  of  the  compofition  of  water, 
has  very  little  concern  with  the  chemical 
knowledge  of  mineral  waters.  None  of  the 
methods  of  examining  thefe  waters  appear  in 
any  notable  degree  to  reduce  fimple  water  to 
its  original  elements,  but  only  to  feparate 
from  it  the  foreign  contents  of  every  de- 
fcription,  to  which  it  combines  while  flowing 
under  the  furface  of  the  earth  :  no  procefs  of 
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obtaining  the  adventitious  gafes  of  natural 
waters,  feem  to  decompofe  any  part  of  this 
fluid,  but  in  all  chemical  inquiries  conneded 
with  the  analyfis  of  mineral  fprings,  the 
aqueous  principle  may  be  generally  confidered 
as  ading  merely  as  water,  at  leaft  in  the 
prefent  ftate  of  our  chemical  knowledge. 

The  principal  fadts,  to  the  explanation  of 
which  the  decompofition  of  water  has  mate- 
rially aflifted,  are,  various  circumftances  in 
the  folution  and  oxydation  of  metallic  bodies; 
feveral  of  the  moft  important  changes  that  « 
take  place  in  the  vegetable  kingdom,  fuch  as 
that  of  their  giving  out  oxygen  gas  in  fun-  v 
fhine;  the 'formation  of  oils,  refms,  and  other 
inflammable  bodies,  during  their  growth ;  the 
converfion  of  fugar  into  ardent  fpirit  during 
fermentation  ;  and  the  ultimate  analyfis  by 
the  procefs  of  fpontaneous  putrefadion.  It 
fl:ill  remains  for  chemiftry  to  determine,  whe- 
ther the  decompofition  of  water  performs  any 
material  part  in  the  changes  that  are  going 
on  in  the  living  animal.  It  is  certainly  by 
no  means  an  improbable  oonjedture,  fince 
the  materials  of  animal  bodies  are  fuch  as  are 
peculiarly  liable  to  change,  and  efpecially  as 
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the  procefs  of  animal  putrefadloii,  is  fuppofed 
to  be  principally  brought  about  by  the  de- 
compofition  of  water,  affifted  by  a  moderate 
temperature,  and  therefore  the  fame  materials 
under  the  fame  circumftances  of  heat,  may 
poffibly  undergo  fomewhat.  of  a  limilar  de- 
compofition  even  during  animal  life.  As 
this  fubjedt,  however,  is  entirely  confined  to 
the  regions  of  conjedlure,  and  not  conned:ed 
with  our  prefent  inquiries,  we  fliall  take  no 
further  nptice  of  the  ultimate  decompofition 
of  water.' 

Of  all  the  clafles  of  natural  bodies,  there  are 
none  into  which  water  enters  fo  largely  as  a 
conftituent  part,  as  thofe  of  the  vegetable  and 
animal  kingdoms.  Thefe  are  peculiarly  dif- 
tinguifhed,  in  a  chemical  view,  from  the  mi- 
neral kingdom,  by  poirefTmg  a  ftrudure  re- 
markably liable  to  decompofition,  and  in 
which  the  quiefcent  affinities  are  never  fo  ad- 
jufted,  that  the  conftituent  parts  of  their 
bodies  can,  for  a  moment  during  life,  remain 
at  reft  without  forming  new  compounds. 
Moft  minerals  will  continue  for  ages  unal- 
tered, when  proteded  from  external  chemical 
agents;  but  an  animal  or  vegetable  is  at  no 
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two  periods  precifely  the  fame.  This  refl:^ 
leflhefs  of  comporiiion  is  owing  to  two  cir- 
cumftances;  the  one,  that  of  pofTeffing  ma- 
terials highly  hable  to  change;  the  other,  the 
perpetual  internal  motion  and  re-adlion  of 
parts  produced  by  their  peculiar  organization. 
This  organization,  which  is  more  or  lefs  com- 
plex in  different  parts  and  various  claffes, 
confifts,  in  all,  of  a  fyftem  of  cylindrical  veiTels 
generally  ramifying  into  minute  branches, 
and  of  a  fluid  which  is  conftant'y  circulating 
within  thefe  vefiels.  Then,  as  all  the  folids 
are  formed  by  depofition  from  the  circulating 
fluids,  and  when  rendered  unfit  for  perform- 
ing their  fundions,  or  noxious  to  the  body, 
are  removed  by  means  of  the  fluids,  it  is  ne- 
cefTary  that  the  latter  fhould  be  capable  of 
holding  in  folution,  or  at  leafl  fufpending, 
all  the  materials  of  which  the  folids  are  com- 
pofed.  This,  therefore,  leads  to  one  impor- 
tant property  of  water,  that  of  being  the  bafis 
of  all  the  fluids,  that  are  perpetually  circulat- 
ing through  every  tube,  of  every  organized 
and  living  animal  or  vegetable. 

It  would  be  a  moft  valuable  difcovery,  if 
we  were  able  to  afcertain  the  precife  degree 
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t)f  foliibility  of  the  various  materials  of  the 
circulating  fluid  in  the  water  which  holds 
themfufpended,  and  the  extent  to  which  fimple 
chemical  affinities  would  ad;  independently 
of  the  circumftance  of  life,  which  appears  to 
produce  regular  and  important  changes  in  a 
manner,  and  according  to  laws,  to  the  expla- 
nation of  which  natural  philofophy  is  inade- 
quate. Something,  however,  of  the  chemical 
conftitution  of  the  fluids  of  the  animal  body 
we  ai-e  already  acquainted  with,  and  thefe 
fads  illuftrate  the  high  importance  of  the 
aqueous  fluid,  and  the  large  fhare  which  it 
fupplies  of  all  the  circulating  juices.  Thus 
we  know  that  the  blood  is  a  very  compound 
liquid,  confifting  of  animal  gluten  or  the  co- 
agulum;  of  red  globules,  the  nature  of  which 
we  are  but  little  acquainted  with ;  of  aninaal 
albumen  which  is  feparable  from  the  ferum 
by  heat ;  of  animal  gelly  which  is  eafy  of 
folution  ;  of  a  number  of  falts  of  the  muriatic 
and  phofphoric  kinds  ;  but  laftly  and  chiefly, 
of  a  very  large  quantity  of  water,  which  en- 
ables the  other  contents  to  aflume  the  fluid 
ftate,  and  to  circulate  freely  through  very  mi- 
nute canals.   This  quantity  varies  at  different 
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times,  but  on  an  average  Is  eftimated  by 
Haller  at  nearly  three-fourths,  or  as  90  to  128, 
or  fometimes  103  to  128.  Not  only  the 
quantity  of  the  refpedive  contents  varies,  but 
probably  the  ftate  of  the  ingredients,  and  the 
circumftances  of  folution.  So  it  is  found,  that 
the  proportion  of  coagulum  is  greater  in  robuft 
high-fed  perfons,  than  in  the  weakly  and  ill- 
fed;  and  greater  in  general  in  the  warm,  than 
in  the  cold  blooded  animals.  The  propor- 
tional quantity  of  falts  has  not  been  fo  w^ell 
afcertained ;  attention  having  been  rather  paid 
to  their  fenfible  or  fuppofed  qualities,  fuch  as 
thofe  of  acrimony,  alcalefcency,  and  the  like. 
The  circumftances  of  folution  deferve  fome 
notice  in  a  chemical  point  of  view.  Of  the 
contents  of  the  blood,  fome,  fuch  as  gelly  and 
faline  matter,  are  eafily  foluble  in  water ; 
others,  fuch  as  albumen  and  gluten,  probably 
with  much  more  difficulty ;  and  the  latter  is 
rather  fufpended  than  truly  dilTolved,  as  it  coa- 
gulates when  at  reft,  even  in  the  body,  as  Mr. 
Hewfon  has  obferved,  and  without  diminution 
of  temperature,  or  expofure  to  air.  This  pro- 
perty, the  fame  ingenious  phyfiologift  found 
to  be  retarded  by  the  violent  adion  of  circu- 
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lation,  and  thus  flitisfiidorily  explained  the 
buffy  coat  on  inflamed  blood,  which  had  been 
erroncoufly  imputed  to  infpiflation  from  a 
lofs  of  the  watery  parts. 

Water  is  that  part  of  the  blood  which  ap- 
pears to  be  the  lead  miimali%ed  whilft  per- 
forming the  round  of  circulation,  the  lofs  of 
which  feems  to  be  the  eafieft  to  bear,  and  to 
admit  of  the  readied  fupply ;  but  as  there  Is 
an  ample  provifion  in  the  excretions,  for  car- 
rying off  whatever  portion  of  this  fluid  is 
fuperfluous,  we  may  reafonably  fuppofc  that 
there  is  little  danger,  in  health  at  leaft,  of  an 
cxcefs  in  this  moft  innocent  of  all  the  ingejia. 

The  two  moft  abundant  excretions  are  the 
perfpiration  and  urine,  and  in  thefe  the  aque- 
ous ingredient  predominates  ftill  more  than  in 
the  circulating  mafs.  Infenfible  perfpiration 
is  little  elfe  than  pure  water,  with  a  very 
minute  quantity  of  fait,  and  ftill  lefs  of  animal 
matter,  fo  little  indeed,  as  only  to  be  deted:ed 
by  the  fmell.  The  liquor  that  moiftens  the 
cavities  of  the  body  is  nearly  of  the  fame  na- 
ture. The  animal  matter  appears  to  increafe 
when  the  perfpiration  becomes  violent  and 
fenfible,  and  the  odour  proportionally  ftronger, 
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Und  often  of  a  very  peculiar  kind.    The  ob- 
vious ufes  of  this  copious  excretion  feem  to 
be  not  only  to  remove  a  fuperabundance  of 
water  from  the  fyftem,  but  efpecially  by  car- 
rying it  olF  in  a  gafeous  form,  to  conftitute 
the  great  cooling  procefs,  and  thus  keep  in 
proper  check  the  production  of  heat  by  the 
lungs.     In  the  copious  excretion  of  urine, 
the  proportion  of  water,  though  lefs  than  in 
the  former  cafe,  is  ftill  very  great.    It  is 
calculated  by  Hallcr  at  about  ~  to  and 
it  appears  to  have  regular  variations  accord- 
ing to  the  previous  diet,  the  time  which  this 
fccretion  requires  in  forming,  and  the  fre- 
quency of  difcharging  it.     Our  chemical 
knowledge  of  the  other  ingredients  is  ftill 
very  imperfed,  but  they  feem  to  be  more 
various  and  peculiar  than  thofe  of  any  other 
natural  fecretion.    No  other,  like  wife,  fhews 
fuch  a  total  difeafed  change  in  chemical  com- 
pofition,   as  that  which  occurs  during  the 
faccharine  diabetes. 

On  the  whole,  it  is  probable,  that  the  purely- 
chemical  properties  which  water  exercifes 
when  forming  a  conftituent  part  of  the  animal 
fluids,  may  depend  on  the  proportion  which 
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it  bears  to  the  other  higredients,  or  the  degree 
of  temperature  and  force  of  adion  to  which 
the  whole  has  been  expofed,  which  will  in- 
creafe  or  diminifh  the  true  folvent  power  of 
this  liquid;  and  poffibly  too,  on  the  order  in 
which  the  other  contents  have  been  prefented 
to  it.  This  laft  circumftailce  has  been  but 
little  attended  to  by  phyfiologifts,  and  yet  as 
we  mull  fuppofe  that  the  laws  of  chemical 
affinity  are  not  entirely  fuperfeded  by  the  liv- 
ing powers,  it  is  certainly  probable  that  the 
order  of  folution  of  the  different  contents  of 
the  common  animal  fluid,  may  in  fome  de- 
gree affed  the  refpedive  proportion  of  the 
fubftances  SifTolved. 

It  is  not  only  in  the  animal,  and  flill  more 
in  the  vegetable  fluids,  that  water  appears  the 
mo  ft  abundant  ingredient,  but  even  the  folids 
of  both  thefe  natural  produdions  are  found, 
when  diforganized,  to  have  been  compofed 
mofl  largely  of  aqueous  fluid,  but  altered  in 
its  texture,  and  deprived  of  its  property  of 
fluidity,  by  the  union  of  a  very  fm all  portion 
of  other  matter,  aflfifted  by  the  gradual  procefa 
of  growth  and  evolution  from  an  organized 
body.    The  experiments  of  Van  Helmont, 
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Tlllet,  and  others,  have  abundantly  proved, 
that  by  far  the  greater  part  of  the  nutrition 
of  vegetables,  is  the  water  which  they  abforb 
from  the  earth  through  the  pores  of  their 
roots,  and  that  by  fabmitting  them  to  diftil- 
lation,  they  are  again  refolvable  for  the  moft 
part  into  water.    Some  plants  contain  much 
more  of  this  fluid  than  others,  the  aquatic 
more  than  thofe  that  grow  on  a  dry  foil,  and 
in  general  all  young  plants  more  than  thofe 
that  are  advanced  in  growth.  The  folid  wood 
*  of  trees  is  indeed  compofed  of  a  confiderable 
quantity  of  carbonaceous,  earthy,  and  faline 
matter,  and  this  is  increahng  with  age  ;  but 
even  the  drieft  and  moft  compad  wood,  fuch 
as  the  heart  of  oak,    when  converted  into 
charcoal,  lofes  during  the  procefs  full  three- 
fourths  of  its  weight,  which  is  almoft  entirely 
pure  water  {a).   The  willow  and  other  aquatic 
trees,  though  their  wood  exhibits  a  pretty  firm 
texture,  contain  only  about  a  fourteenth  part 
of  their  weight  of  folid  matter,  all  the  reft  be- 
ing refolvable  into  water.    Grafs  lofes  in  dry-r 
ing  into  hay,-  about  two-thirds  of  its  weight, 
and  even  the  dryeft  hay,  if  fubmitted  to  diftilr 
(a)  Watfon's  Chemical  Eflays. 
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lation,  yields  two-thirds  of  its  weight  of  pure 
water  {b).  As  the  animal  folids  are  all 
formed  out  of  vegetable  matter  diredly  or 
indiredtly,  we  might  conclude  a  priori,  that 
the  aqueous  fluid,  the  principal  component 
part  of  vegetables,  would  alfo  enter  largely 
into  the  compofition  of  animal  fubftances;  and 
this  is  found  to  be  the  cafe  by  adual  experi- 
ment. 

It  appears  to  be  a  diflingulfhing  mark  of 
organic  matter,  that  in  it,  a  vaft  proportion  of 
mere  water  is  capable  of  being  fo  intimately 
united  with  other  fubftances  as  to  lofe  that 
fluidity,  which,  in  its  uncombined  ftate,  it 
afliimes  at  a  temperature  above  the  freezing 
point ;  and  of  giving  that  peculiar  elafticity, 
flexibility,  and  cohefion,  which  are  fo  necelTary 
to  a  body  that  is  to  pofFefs  the  powers  of  loco- 
motion, or  at  leaft  to  be  furnifhed  with  a 
fyftem  of  vefl!els  in  which  a  conftant  re-a£tion 
of  parts  and  perpetual  internal  movements 
are  going  on,  without  deftroying  that  juxta- 
pofition  which  is  necefTary  to  an  organic 
ftrudure.  A  mineral,  a  fimple  faline  body, 
or,  in  fhort,  any  fubftance  that  is  not  an  im-" 

{by  Kirwan  on  Manures. 
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mediate  conftituent  part  of  an  animal  or  ve-? 
getable,  is  fcarcely  ever  fufceptlbie  of  any 
intermediate  ftate  between  the  folid  and  the 
fluid  texture,  produced  by  an  union  with  any 
proportion  of  a  liquid  menftruum  ;  a  cryftal 
of  Glauber's  fait,  for  inftance,  though  it  con- 
tains half  its  weight  of  water,  is  neither  flex- 
ible nor  elaftic ;  and  if  heated,  it  pafTes  im-  ' 
mediately  into  the  ftate  of  folution,  owing  to 
the  increafed  folvent  power  of  its  water  of 
cryftallization ;  but  the  glutinous  part  of  wheat 
flour,  though  dry  and  pulverulent,  no  fooner 
comes  into  contact  with  water,  than  it  abforbs 
a  part,  becomes  thereby  highly  dudile  and 
t;enacious,  and  even  refufes  to  ^unite  with  an 
additional  quantity  of  the  fame  fluid,  except 
by  the  aflliftance  of  a  degree  of  heat,  which 
entirely  alters  its  original  properties. 

If,  therefore,  we  confider  water  either  as 
the  principal  folvent  for  all  the  alimentary 
matter  which  the  animal  body  perpetually 
receives  from  without,  or  as  the  bafis  of  all 
the  fecretions  and  excretions  that  perform 
particular  fundions,  or  as  a  large  conftituent 
part  of  the  folids  of  every  denomination ;  if 
weYurvey  its  agency  as  diffufed  through  every 
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tube  of  the  complicated  fyftem  of  an  orga^ 
nized  body,  or  condenfed  into  firm  but  flex- 
ible fibres,  we  fliall  have  no  hefitation  in  aU 
lowing  it  a  high  place  among  thofe  important, 
but  fimple  materials,  out  of  wfiich  is  formed 
the  curious  and  interefting  llrudure  of  every 
^uiinatcd  beings 
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CHAPTER  ir. 

ON  THE  FOREIGN  CONTENTS  OF 
MINERAL  WATERS. 

ATTEMPTS  to  fubjed  to  analyfis  the 
various  mineral  fprings,  muft  foon  have  fol- 
lowed their  introdudion.  into  medicine,  ef- 
pecially  thofe  that  poflefled  any  remarkable 
fenfible  properties ;  and  accordingly,  many 
very  eminent  chemifts  have  directed  their 
attention  to  this  obje£t.  Here,  however, 
a  very  great  difficulty  prefented  itfelf  to  the 
chemifts  of  every  time,  down  to  the  period 
immediately  preceding  the  introduction  of 
•the  modern  fyftem  of  chemiftry,  which  was 
the  great  volatility  of  the  moft  adive  con- 
tents in  many  of  the  moft  curious  and  power- 
ful waters,  which  efcaped  in  the  ftate  of 
gas,  during  the  evaporation  neceflary  to  ex- 
hibit in  a  folid  form  the  faline  and  earthy 
particles  that  were  held  in  folution.  The 
efcape  of  thefe  gafes  could  not  but  be  no- 
ticed; and  even  fomc  of  their  chemical  pro- 
perties, as  that  of  acidity  in  fixed  air,  and 
the  fulphureous  nature  of  hepatic  air;  and 
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hence  we  find  the  terms  volatile  fpinl  of  vi- 
triol^ volatile  fulphiir^  and  the  like ;  hence 
too  the  very  perplexing  dlfputes  concerning 
the  exiftence  of  fulphur,  where  the  odour 
and  other  properties  ftrongly  indicated  it,  and 
yet  where  none  could  then  be  prefented,  as  the 
refult  of  chemical  analyfis.  Modern  che- 
mifts,  by  flow  fteps,  and  by  improving  gra- 
dually on  the  labours  of  their  predecelTors, 
have  arrived  at  a  much  more  accurate  know- 
ledge of  thefe  fubtile  bodies ;  and  by  im- 
provement in  chemical  apparatus,  have  beea 
able  to  procure  them  in  a  ftate  of  purity,  to 
confine  them  in  proper  veflels,  and  to  fubjed: 
them  to  examination  by  means  of  chemical 
re-agents  ;  and,  to  complete  their  informa- 
tion, they  have  re-produced  them  from  other 
fourccs,  and  combined  them  with  water  in 
fuch  a  manner,  as  to  imitate  accurately  the 
greater  part  of  thofe  natural  waters,  that  firfl 
Jed  to  the  inquiry. 

The  chemical  analyfis  of  mineral  waters  is 
therefore  become  a  complicated  fubjed:,  and 
is  one  that  is  juftly  confidered  as  exercifing, 
in  a  peculiar  degree,  the  fltill  and  induftry  of 
the  operator.    As  it  embraces  a  number  of 
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objeds,  It  requires  the  knowledge  of  gafeous 
bodies,  and  the  method  of  feparating  them, 
and  ePamating  their  refpedive  proportions, 
as  well  as  a  familiar  acquaintance  with 
the  operation  of  a  great  variety  of  chemical 
tefts  or  re-agents^  as  they  are  called,  and  with 
the  different  appearances  and  habitudes  of  a 
vaft  number  of  faline  fubftances,  which  are 
either  produced  in  the  procefs  of  analyfis,  or 
form  the  heterogeneous  folid  contents  of  mi- 
neral fprings.  The  high  degree  of  accuracy, 
however,  which  the  chemift  would  require, 
is  often  much  more  than  is  neceffary  for  the 
purpofe  of  the  phyfician,  who  is  every  day 
ufing  indifcriminately,  various  faline  fubftances 
in  a  much  greater  quantity  than  that  which  is 
fufficient  to  conftitute  a  mineral  water. 

It  is  my  intention  in  the  chemical  part  of 
this  treatife,  to  dwell  particularly  upon  thofe 
fubftances  which  obvioufly  give  feniible  and 
medical  properties  to  the  water  with  which 
they  are  naturally  united ;  but  as  it  is  to  ac- 
curate chemical  inquiries  that  we  are  already 
indebted,  for  elucidating  many  fads  on  thefe 
fubjeds,  I  fhall  not  entirely  confine  myfelf 
to  thofe  parts  which  are  now  confidered  as 
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the  mod  important,  but  give  a  general  a(!-> 
count  of  all  the  foreign  contents  of  the  mi- 
neral waters  that  are  ufed  medicinally,  along 
with  their  habitudes  with  different  re-agents, 
and  other  circumftances  that  form  the  bafis  of 
chemical  diftinaions.     In  this  part  of  the 
fubjed,  the  fcientific  reader  will  readily  dif- 
cern  the  greater  number  of  authorities  that 
have  been  confulted,  for  which  it  is  not  ne- 
ceflary  in  every  place  to  quote  the  names  of 
Bergman,   Kirwan,   Fourcroy,  and  others. 
On  the  fubjed:  of  particular  waters,  however, 
where  the  authority  of  the  analyft  is  of  con- 
fequence,  the  reader  will  be  referred  to  thofe 
accurate  and  often  very  complete  procefles  of 
analyfis -which  we  poflefs,  of  moil  of  the  beft 
known  mineral  fprings,  (many  of  which  we 
owe  to  men  of  the  medical  profeflion);  and 
which  may  for  the  moft  part  be  depended  on, 
as  they  have  been  made  at  the  fountain  head, 
with  due  attention  to  all  the  collateral  cir- 
cumftances of  fite,  foil,  and  temperature : 
and  certainly,  though  a  feledion  of  the 
principal  fads  may  be  allowed  to  the  me- 
dical inquirer,  too  much  accuracy  of  exami- 
nation can  hardly  be  beftowed  on  the  original 
experiments. 
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Water  is  found  throughout  the  earth  irt 
every  degree  of  purity  except  the  higheft, 
for  fuch  is  never  procured  except  by  artificial 
diftillation,  as  all  natural  waters  are  conllantly 
coming  into  contad:  with  feme  fubftance, 
which  they  can  either  dilToIve  or  hold  fuf- 
pendcd.  Of  thefe  fubftarices,  which  form 
the  foreign  contents  of  natural  waters,  feveral 
nre  gafeous,  or,  more  properly  fpeaking,  they 
arc  fimply  liquid,  when  diflblved  in  the 
water;  but  on  expofure  to  heat,  or  often 
merely  to  air,  they  readily  feparate  from  this 
fluid,  affume  the  form  of  a  gas,  and  mix 
undiftinguifliably  with  the  atmofphere.  It  is 
to  be  obferved,  that  all  the  gafeous  contents 
are  expelled  by  boiling  for  about  ten  minutes, 
and  almoft  all  give  very  perceptible  fenfible 
properties  to  water,  w^hen  in  confiderable 
proportion. 

Of  thefe  the  firft  to  be  mentioned  is, 

I. — Common  or  atmofpherical  air* 

Water  very  readily  diffolves  at  a  moderate 
temperature  a  fmall  portion  of  this  air,  but  parts 
with  it  at  either  the  boiling  or  freezing  point. 
The  fame  happens  in  part,  when  the  preffurc 
of  the  atmofphere  is  removed  by  means  of  the 
air-pump,    Moft  natural  waters  contain  a 
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fmall  quantity  of  common  air,  but  feldom 
more  than  -V  of  their  bulk,  as  Bergman  ob- 
fcrves.  This  air  is  indeed  for  the  moft  part 
compofed  of  rather  a  large  proportion  of 
oxygen  than  that  of  the  atmofphere,  and  it 
is  by  means  of  this,  that  the  refpiration  of 
fillies  is  carried  on  through  the  medium  of 
their  gills ;  whence  thefc  animals  perifli  froni 
fufFocation  in  water  that  has  been  frefhly 
boiled  or  diftilled,  or  that  is  impregnated  with 
a  non-refpirable  gas.  Water  that  has  been 
deprived  of  its  air,  foon  regains  it  by  fimple 
expofure  to  the  atmofphere.  Air  gives  a  fenfi- 
ble  tafte,  or  at  leaft  impreffion,  on  the  tongue, 
when  united  with  water,  for  it  renders  this 
liquid  more  frefh  tafted  and  brifk ;  and  when 
expelled,  the  water  has  a  flat  infipid  tafte, 
and  has  long  been  under  difrepute  for  lying 
heavy  on  the  ftomach*,  and  even  producing 
fcrophulous  tumours  and  obftru£tions. 

*  There  can  be  little  doubt  but  that  this  opinion  arofe  from 
the  fuppofed  levity  which  air  gave  to  water  when  united  with  it^ 
which  has  been  an  opinion  handed  down  from  the  time  of  Hip- 
pocrates ;  and  therefore  that  water,  deprived  of  air,  was  aftually 
heavier,  and  hence  more  liable  to  form  obftrudlions.  This  is  one 
of  the  many  prejudices  that  have  been  removed  by  adtual  expe- 
riments; for  of  all  waters,  that  which  has  the  leaft  fpecific  gra- 
vity, is  pcrfeftiy  pure  diftilled  water,  which  is  as  free  fron» 
gafcouii  as  from  folid  contents. 
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The  only  natural  water  that  does  not  cdri- 
tain  common  air,  is  probably  fnow  or  hail  juft 
after  meltirig  :  but  itnmediately  on  becoming 
fluid,  it  is  of  the  fitteft  temperature  to  re- 
gain the  air  which  it  may  have  loft,  and  hence 
the  fnow  torrents  which  tumble  from  the 
hills,  conftantly  agitated  into  foam,  and  gra- 
dually depofiting  their  earthy  fediment,  form 
a  clear  fparkling  water  of  great  falubrity  and 
excellence.  No  particular  teft  for  the  pre- 
fence  of  common  air  whilft  united  td  the 
water,  has  been  fuggefted,  except  fulphat  of 
iron,  which  is  thereby  decompofed,  and  a 
brown  oxyd  of  iron  gradually  depofited ; 
whereas  the  folution  of  this  fait  remains  cleaf 
in  diftilled  water. 

2. — Carbonic  acid  Cas^  or  Jixed  Air, 

All  natural  waters  that  fpring  from  the  ground 
contain,  as  Bergman  obferves,  at  leaft  ~-  of 
their  bulk  of  this  gas  and  every  proportion 
of  it  is  found,  from  this  quantity  to  an  equal 
bulk  with  the  water,  or  even  more.  This  is 
one  of  the  gafeous  fubftances  that  Is  of  the 
greateft  importance  to  the  conftitution,  and 
probably  to  the  medical  powers  of  a  vaft  aum^ 
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ber  of  mineral  waters,  and  the  difcovery  of 
its  chemical  properties  has  cleared  up  a  great 
many  difficulties  that  flood  in  the  way  of 
former  chemirts.    Water,  at  a  moderate  tem- 
perature, will  readily  take  up  its  own  bulk 
of  carbonic  acid  gas,  and  becomes  thereby 
bright  and  fparkling  to  the  eye,  acidulous 
and  gently  pungent  to  the  tafte,  and  fends 
off  numerous  bubbles  wdien  fhaken  or  mo- 
derately heated.    Water  thus  acidulated,  or 
even  long  before  it  acquires  thefe  fenfible  pro- 
perties, is  capable  of  diflblving  feveral  earths, 
efpecially  lime  and  magnefia,  and  a  few  me- 
tals, of  which  iron  is  the  only  one  that  is  met 
with  In  the  medical  fprings.    The  adhefion 
of  the  carbonic  acid  to  the  water  is  very 
weak,  fo  that  it  may  be  all  driven  off  in  a 
gafeous  form  by  boiling  for  about  a  quarter  of 
an  hour;  and  whilft  the  acid  gas  is  flying  off, 
the  earths  or  iron  which  it  had  diflblved,  are 
gradually  precipitated  in  a  pulverulent  form ; 
the  former  as  a  white  poWder,  the  latter  as  a 
light  brov/n  ochre.    Water,  ftrongly  acidu- 
lated with  carbonic  acid,  fometimes  exe'rts  a 
kind  of  intoxicating  power,  when  largely 
drank.    It  proves  fat:d  to  fiflies  and  fome  in- 
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fe£ls,  In  the  fame  manner  as  an  atmofphere  of 
fixed  air  fufFocates  other  animals.  The  tefts 
for  this  acid  when  diflblved  in  water,  are  Ume 
water,  Utmus  tindlure,  and  fometimes  the 
jftronger  mineral  acids.  The  lime  is  imme- 
diately precipitated  out  of  lime  water  in  the 
form  of  chalk,  by  the  carbonic  acid,  but  an 
excefs  of  this 'acid  re-diffolves  the  lime;  and 
therefore  to  apply  this  teft,  the  lime  water 
fhould  be  in  equal  quantity  with  the  acidu- 
lated water.  Tincture  of  litmus,  diluted  fo 
as  to  be  of  a  faint  blue,  is  reddened  by  this 
water  as  by  every  other  acid ;  but  to  prov  e 
that  the  rednefs  is  produced  by  the  carbonic 
acid,  the  water  fhould  occafion  no  change  of 
colour  after  it  has  been  boiled,  and  the  car- 
bonic acid  expelled*.  Laftly,  any  of  the 
ftronger  acids,  (the  fulphuric  for  inftance)  will 
produce  copious  bubbles  of  air  when  dropped 
into  water  that  contains  much  carbonic  acid. 

•  The  test  by  litmus  is  very  delicate.  If  a  very  little  of  this 
colouring  liquor,  diluted  to  a  faint  blue,  be  agitated  in  a  large 
phial  previoufly  filled  with  air  from  the  mouth,  the  blue  w^ill  be 
fenfibly  changed  into  a  faint  red,  as  wiir  appear  by  comparing  it 
with  another  portion  of  the  fame  litmus  liquor  referved  for  com- 
parifon:  yet  the  air  expelled  from  the  lungs  is  not  estimated  to 
contain  in  general  more  than  5  or  6  per  cent,  of  carbonic  acid. 
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The  proccfs  of  the  dlfcoveiy  of  this  ga- 
feous  acid  and  its  remarkable  properties,  was 
very  gradual.  The  brifk  lively  tafte,  and 
fparkling  appearance  of  the  ftrongly  acidulated 
waters,  fiich  as  the  Spa  or  Pyrinont,  were 
foon  noticed,  as  well  as  the  readinefs  with 
which  the  gas  efcaped,  and  the  confequent 
lofs  of  fenfible  qualities.  Then,  as  feveral 
fubftances,  efpecially  oxyd  of  iron,  were 
often  found  to  be  precipitated  along  with  the 
expulfion  of  the  gas,  it  was  rightly  inferred, 
that  it  was  this  fubftance  which  held  them  in 
folution ;  and  this  circumftance,  added  to  the 
fenfible  acidity  of  thefe  natural  waters,  gave 
rife  to  the  opinion  that  the  gas  was  a  fpecies 
of  vitriolic  acid,  or  a  volatile  iinperfeEl  vitriol, 
which  term  is  often  to  be  found  in  the  nu- 
merous writers  that  made  their  experiments 
before  the  difcovery  of  the  true  nature  of  the 
carbonic  acid  gas  was  cfFefted.  The  compounds 
of  this  acid,  with  the  feveral  alkaline,  earthy, 
or  metallic  bafes,  form  the  clafs  of  carhonatSy 
(carbonat  of  lime,  for  ijiftance,  or  chalk)  fe- 
veral ot  which  will  come  under  notice  as 
fubftances  interefting  to  the  chemift  or  phy- 
fician. 

D  2 
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3- — Hydrogen  Gas,  or  Injiammahle  Air, 

This  gas  is  by  itfelf  fcarcely  foluble  in  water, 
and  is  never  procured  alone  from  any  mineral 
water,  but  is  fometimes  found  united  with  the 
carbonic  acid,  forming  the  carbonated-hydro- 
gen,  or  heavy  injiammable  air\  and  much  more 
frequently  holding  fulphur  in  folution,  con- 
ftituting  the  next  gas  which  we  fhall  mention. 
Hydrogen  gas,  has  in  a  few  cafes,  been  con- 
founded with  azotic  gas,  from  which,  how- 
ever, it  entirely  differs  in  chemical  properties. 

Sulphurated  Hydrogen  Gas,  or  Hepatic  Ah\ 

This  gas,  which  confifts  of  fulphur  held 
in  folution  by  hydrogen  gas,  is  one  of  very 
confiderable  importance,  and  is  found  copi- 
oufly  in  all  thofe  natural  waters  which  emit 
that  peculiar  offenfive  odour,  that  has  been 
compared  to  the  fmell  of  rotten  eggs,  or  ra- 
ther, to  the  .fcourings  of  a  foul  gun  barrel. 
It  is  contained  fparingly  in  many  (landing 
wells  that  are  not  much  ^frequented,  where 
the  charadcriftic  fmell  is  only  perceived  on 
agitating  the  water,  as  by  dipping  the  bucket 
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in  it.    This  air  is  produced  naturally  by  the 
fpontaneous  decompofition  of  pyrites,  and 
may  readily  be  procured  by  pouring  any  of 
the  mineral  acids  on  alkaline  or  calcareous  liver 
of  fulphur,   or,  according  to  Scheele's  me- 
thod,   by  making   an  artificial  pyrites  by 
fufing  together  iron  and  fulphur,  and  adding 
to  -it  dilute  fulphuric  acid.    This  gas,  when 
pure,  burns  with  a  blue  flame  at  the  point  of 
conta6:  with  the  atmofphere,  and  when  pre- 
vioufly  mixed  with  common  air  or  oxygen, 
it  explodes  with  a  lighted  match.     In  either 
cafe  it  depofits  fulphur  during  combuftion* 
Water,  at  a  medium  temperature,  will  abforb 
from  I  to  1  of  its  bulk  of  this  gas,  and  by 
long  continued  agitation,  may  be  made  to  take 
up  nearly  twice  its  bulk  {a) .    Water,  thus  im- 
gregnated,  has  the  following  properties :  it 
has  a  ftrong  offenfive  fmell,  a  tafl:e  fomewhat 
fweetifli,  and  generally  appears  rather  turbid. 
It  flightly  rendens  litmus,  but  does  not  afFed; 
lime  water.     It  precipitates  of  a  reddifli 
brown,  which  afterwards  turns  black,  the 
metals  out  of  various  metallic  folutions,  ef- 

{a)  Kirwan  on  Mineral  Waters. 
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pecially  thofe  of  lead,  filver,  and  mercury ; 
and  blackens  the  furface  of  reguline  filver  or 
mercury,  when  they  have  been  immerfed  for 
feveral  hours.  It  forms  a  yellow  precipitate 
with  the  folutious  of  arfenic.  Thefe  chanp-es 
on  metallic  furfaces  or  folutions,  are  owing 
to  the  union  of  the  fulphur  with  the  metal, 
and  they  are  ufed  as  the  mod  accurate  tefts 
of  the  prefence  of  this  gas.  A  few  drops  of 
ftrong  nitrous  acid,  poured  into  this  hepatic 
water,  at  once  reprefTes  the  ofFenfive  fmell, 
renders  the  mixture  more  turbid,  and  caufes 
the  fulphur  to  be  gradually  depofited.  The 
oxygenated  marine  acid  has  the  fame  effect, 
but  if  added  to  excefs,  it  acidifies  the  fulphur, 
and  thus,  inftead  of  fulphur  being  depofited, 
fulphuric  acid  is  produced.  The  adhefion  of 
the  fulphur  to  the  hydrogen  and  water  is  very 
weak ;  for,  hepatic  water  becomes  turbid, 
lofes  its  fmell  on  expofure  to  air,  or  partly  if 
kept  clofely  corked,  and  pure  fulphur  is  de- 
pofited. This  is  the  origin  of  the  fulphure- 
ous  pellicles  that  are  found  in  the  channels  in 
which  this  water  flows,  or  lining  cafks  and 
other  veHels  in  which  it  is  ufually  conveyed. 
Water,  when  heated  to  80°  or  90°,  can  with 
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difficulty  be  made  to  diflblve  any  of  this  gas ; 
and  hence,  to  procure  it  for  the  purpofe  of 
afcertaining  its  quantity,  it  fhould  be  received 
over  warm  water.  Several  hot  fprings  contain 
this  gas  in  abundance,  and  it  is  often  found  in 
conjundion  with  carbonic  acid.  When  taken 
internally,  the  fulphureous  particles  feem  to 
pervade  the  whole  fyftem,  and  even  will,  in 
time,  tarnifh  any  filver  that  is  worn  in  the 
pocket. 

5. — Azotic  Gas,  or  Pblogijlicated  Air, 

The  exiftence  of  this  fubftance,  in  combina- 
tion with  a  few  natural  waters,  has  been  fully 
afcertained  by  fkilful  and  accurate  chemifts. 
It  is  always,  however,  found  only  in  a  fmall 
quantity,   as  water  exerts  but  little  folvent 
power  over  this  gas.    Its  adhefion  to  water 
appears  to  be  loofer  than  that  of  any  other 
gafeous  body,  for  it  is  readily  expelled  on 
the  firft  impreffion  of  the  heat  ufed  to  collect 
aeriform  fubftances  from  mineral  waters.  In 
feme  fprings  that  contain  this  gas,  a  large 
quantity  of  it  comes  up  along  with  the  water, 
rifes  through  it  unmixed,  and  may  readily 
be  coUedcd  by  any  inverted  vefTel  held  over 
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the  fountain  head.  Azotic  gas  does  not  ap« 
pear  to  give  any  fenfible  properties  to  the 
water  with  which  it  may  be  combined,  nor 
is  there  any  re-agent  that  we  are  acquainted 
with,  which  will  indicate  its  prcfence  when 
difTolved  ;  but  it  is  a  fubftance  that  requires 
to  be  mentioned,  as  it  gives  a  peculiarity  of 
compofition  to  a  few  mineral  w^aters  that 
poiTefs  a  high  reputation. 

Thefe  are  the  gafeous  fubftanccs  that  have 
been  hitherto  found  in  mineral  waters ;  they 
all  have,  in  common,  the  property  of  re-aflli- 
ming  the  aeriforrn  ftate,  by  the  application  of 
heat,  and  it  is  then,  for  the  moft  part,  that 
their  refpedlive  quantities  are  eftimated  by 
procefTes  which  belong  properly  to  pneumatic 
chemiftry.    Of  thefe  gafes,  there  are  two,  the 
fulphurated  hydrogen,  and  the  carbonic  acid, 
which  are  by  far  the  "  mod  important  in  a 
medical  and  chemical  view,  as  materially  con- 
tributing to  the  peculiarity  of  compofition, 
and  to  the  medicinal  properties  of  the  mineral 
water  of  which  they  are  component  parts. 
The  carbonic  acid  likewife  ads  as  a  chemical 
agent,  on  other  compound  ingredients  in  thefe 
waters,  and  thus  will  o  ten  come  into  further 
notice  in  fomewhat  of  a  different  character. 
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CALCAREOUS  SALTS, 

Lime  is,  of  all  the  earths,  that  which  is  moft 
generally  contained  in  rnineral  waters  of  almoft 
every  defcription;  for  there  are  few  fprings 
which,  during  fome  part  of  their  fubter- 
ranean  courfe,  have  not  an  opportunity  of 
coming  in  contact  with  calcareous  earth,  and 
there  is  none  which  appears  to  be  fo  readily 
foluble  in  a  variety  of  menftrua.  There  are 
three  calcareous  falts  which  are  chiefly  found 
in  mineral  waters,  the  carbonat,  fulphat,  and 
muriat  of  lime,  formed  by  the  union  of  this 
earth  with  the  three  refpecflive  acids,  the  car- 
bonic, fulphuric,  and  muriatic,  which,  in  fadl, 
are  the  fole  acids,  or  nearly  fo,  that  are  met 
with  in  natural  fprings. 

6. — Carbon  at  of  Lime, 

The  circumftances  of  the  folution  of  lime 
m  the  carbonic  acid,  deferve  fome  attention. 
Lime,  in  its  pure  ftate,  is  readily  and  com- 
pletely foluble  in  about  700  times  its  weight 
of  water,  at  the  temperature  of  60°,  forming 
common  lime  water  :  the  fame  earth,  when 
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fully  faturatcd  with  carbonic  acid,  Is  alfo 
equally  foluble  in  water ;  but  when  only 
partially  faturated,  it  remains  entirely  info- 
luble,  and,  in  this  ftate,  it  forms  the  folid 
carbonat  of  lime,  or  chalk.  This  is  the 
ftate  to  which  lime  fpontaneoufly  tends 
when  expofed  to  the  air  in  either  folution  ; 
in  the  one,  by  abforbing  carbonic  acid  from 
the  atmofphere,  in  the  other,  by  giving  off 
into  the  furrounding  air  its  excefs  of  this 
acid ;  and  in  either  cafe  the  carbonat  of  lime 
is  precipitated  as  chalk.  The  fame  happens 
when  carbonic  acid  is  added  in  any  way  to 
lime  water,  as  when  lime  water  is  added  to  a 
carbonated  folution  of  lime.  Water,  con- 
taining any  quantity  of  carbonic  acid,  will 
dilTolve  as  much  chalk  as  is  equal  to  the 
w^eight  of  the  acid,  if  the  latter  be  in  confide- 
rable  proportion  to  the  water,  but  will  dilTolve 
about  twice  as  much,  if  the  water  be  but 
weakly  impregnated  with  this  acid,  as  Kirwan 
obferves.  This  is  one  fource  of  hardiiefs  in 
waters,  but  is  readily  got  rid  of  by  boiling, 
which  drives  off  the  excefs  of  carbonic  acid, 
and  thus  caufes  the  chalk  to  be  precipitated ; 
hence  the  earthy  cruft,  or  furr^  on  kettles  in 
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which  hard  water  has  been  boiled  for  a  num- 
ber of  times.  Some  natural  waters  contain 
an  unufual  quantity  of  this  calcareous  earth, 
which  is  rapidly  depofited  as  foon  as  they 
become  expofed  to  the  air,  and  thereby  give 
an  earthy  lining  to  every  tube  through  which 
they  flow,  and  encruft  with  the  fame  material 
every  fubftance  that  accident  or  defign  may 
put  in  their  way.  Of  this  kind  are  the  va- 
rious petrifying  fprings,  that  form  part  of 
the  natural  curiofities  of  feveral  mountainous 
diflrids,  and  have  been  applied  to  ufe  in  a  very 
ingenious  manner  at  the  baths  of  St.  Philip, 
in  Tufcany,  [a)  and  ftill  more  extenfively  at 
Gualecavelica,  in  Peru.  The  tefts  of  carbonat 
of  lime  diffolved  in  water,  are  not  quite 
decifive,  except  recourfe  be  had  to  boiling 
the  w^ater,  and  examining  the  nature  of  the 
precipitate  which  is  thereby  produced.  The 
moft  delicate  re-agent  for  this  earthy  fait,  is 
Brazil  wood,  the  bright  red  of  which  is  chang- 
ed to  a  blue ;  but  the  fame  change  is  produced 
by  any  alkali.  Syrup  of  violets  is  like  vvife  ren- 
dered green  by  this  fait,  as  well  as  by  alkalies. 

( a)  For  a  very  intercfting  account  of  this  manufadture,  fee  the 
Jovifiial  de  Phyficjue,  for  1776. 
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y. — Sulphat  of  Lime,  Gypfum^  or  Seknite, 

This  is  one  of  the  commoneft  of  all  the 
earthy  falts  that  are  found  in  natural  fprings, 
and  generally  accompanies  every  faline  fub- 
ffcance  except  where  there  is  an  excefs  of 
alkali.  It  is  almoft  invariably  found  in  con- 
junction with  carbonat  of  lime,  and  hence, 
the  calcareous  depofitions,  petrifactions,  and 
the  like,  frequently  contain  a  fmall  admixture 
of  felenite. 

Sulphat  of  lime  is  a  fait  very  fparingly  fo- 
luble  in  water,  requiring  500  times  its  weight 
of  that  fluid  for  its  folution,  and  gives  it  very 
little  tafte,  but  imparts  that  rough  and  harfli 
feci  to  the  fingers  and  tongue,  which  cha- 
rac^^erifes  the  infipid  bard  waters.  This  quality 
of  hardnefs  is  very  inconvenient  in  domeftic 
purpofes,  as  the  felenite  decompofes  or  curdles 
foap,  owing  to  a  mutual  feparation  of  the  ingre- 
dients of  each;  the  oil  of  the  foap  uniting  with 
the  lime  into  curdy  infoluble  flakes,  and  its 
ajkali  combining  with  the  fulphuric  acid.  Se- 
lenitic waters  are,  however,  in  general,  clear 
and  well  tafted.    When  fuch  a  water  is  eva- 
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porated,  the  earthy  fait  gradually  falls  to.the 
bottom  in  the  form  of  grey  fcales,  in  propor- 
tion as  the  water  which  held  it  in  folution  is 
diflipated;  but  mere  boiling  will  not  produce 
this  precipitation,  as  it  does  with  carbonat  of 
lime.  Hence  it  is,  that  hard  waters  which  have 
been  employed  for  moft  culinary  purpofes,  for 
making  tea  or  brewing  malt  liquors,  remain 
equally  felenitic  after  thefe  procefles  as  before. 
Sulphat  of  lime  is  not  certainly  detected  by 
any  fmgle  teft;  but  its  component  parts,  lime 
and  the  fulphuric  acid,  may  be  afccrtained  fe- 
paratcly  by  different  re-agents.  Every  earthy 
fait  will  curdle  foap,  but  when  an  infipid 
water  produces  this  efFed:,  we  may  in  general 
infer  the  prefence  of  fulphat  of  lime;  almofl 
all  the  other  earthy  falts  having  a  very  fenfible 
tafte.  Spirit  of  wine,  which  will  precipitate 
every  fait  with  the  fulphuric  acid  out  of  the 
water  in  which  it  is  diffolved,  if  fufhciently 
concentrated,  polfelTes  this  power  to  a  remark- 
able extent  with  fulphat  of  lime ;  for,  as 
Kirwan  obferves,  it  will  immediately  preci- 
pitate one  grain  of  this  earthy  fait  out  of  looo 
grains,  or  about  two  ounces  of  water  ;  and 
therefore  this  is  a  teft  of  confidcrable  delicacy. 
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8.' — Mur'iat  of  Lime, 

The  fait  produced  by  the  union  of  lime 
with  the  muriatic  acid,  is  found  in  a  great 
variety  of  fprings,  efpecially  in  the  brine 
fprings,  where  it  is  a  troublefome  ingredient. 
It  is  bitter  to  the  tafte,  very  foluble  both  in 
water  and  fpirit  of  wine,  and  very  deliquef- 
cent.  It  is  almoft  always  accompanied  with 
fait,  from  which  it  is  with  difficulty  feparated 
in  manufadurlng  this  article.  The  great 
bitternefs  of  fome  fait  waters,  fuch  as  thofe  of 
the  Dead  Sea,  is  owing  to  the  muriats  of 
lime  and  of  magnefia,  and  not  to  bitumen, 
as  was  erroneoufly  fuppofed.  Muriat  of 
lime  is  not  difcoverable  with  certainty  by  any 
fmgle  teft. 

In  all  the  falts  with  the  bafis  of  lime,  this 
earth  is  precipitable  from  any  combination  by 
the  oxalic  acid,  or  acid  of  fugar.  This  acid 
unites  with  the  lime,  and  forms  a  compound, 
which,  being  nearly  infoluble  in  water,  falls 
to  the  bottom  of  the  liquor,  and  by  collecting, 
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drying,  and  weighing  this  precipitate,  the 
weight  of  the  pure  lime  may  be  inferred. 
Lime  is  not  precipitated  from  its  acid  foki- 
tions  by  pure  ammonia,  which  is  an  impor- 
tant circumftance  in  analyfis,  as  it  is  thereby 
diftinguifhable  from  magnefia  and  aluminous 
earth,  which  are  both  feparated  from  their 
acids  by  cauftic  volatile  alkali.  But  the  mild 
or  carbonated  ammonia,  will  decompofe  all 
the  earthy  falts  by  double  affinity,  the  alkali 
uniting  with  the  acid  of  the  earthy  fait,  and 
the  carbonic  acid  with  its  earth  ;  and  as  the 
cauftic  ammonia  is  highly  difpofed  to  attrad 
carbonic  acid  from  the  air,  when  ufed  as 
a  re-agent,  it  fhould  be  mixed  in  a  phial 
with  the  folution  to  be  examined,  and  clofely 
corked. 


MAGNESIAN  SALTS. 

^Magnefia  is  an  earth  that  is  found  almofl 
as  widely  difFufed  in  the  mineral  waters 
of  different  countries  as  lime  is,  but  ge- 
nerally not  in  fuch  quantities.  We  have 
no  inftance  of  magnefian  depofitions  from 
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ipnngs,  to  an  extent  nearly  equal  to  the 
calcareous.  Magnefia  is  found  in  union 
with  the  fame  acids  as  lime,  and  fome  of  the 
falts  of  the  one,  refemble  much  in  fome  pro- 
perties thofe  of  the  other. 

^.—^Carbonat  of  Magnefia, 

Water,  faturated  with  carbonic  acid,  is  ca- 
pable of  diflblving  of  its  weight  of  the 
pulverulent  carbonated  magnefia,  and  hence 
the  folubility  of  this  earth  is  greater  than  that 
of  lime.  Magnefia,  even  in  the  folid  ftate,  when 
fully  faturated  with  carbonic  acid,  is  foluble  in 
water  without  any  excefs  of  this  acid.  Hence 
it  is,  probably,  that  this  earth  is  not  fo  readily 
feparable  from  water  by  mere  boiling,  as  lime, 
but  continues  to  be  depofited  in  minute  quan- 
tities during  the  whole  procefs  of  evaporation. 
It  is  always  accompanied  with  carbonated 
lime  in  natural  waters,  and  hence  the  firft 
ebullition  of  this  water  for  a  few  minutes, 
precipitates  all  the  lime,  and  the  greater  part 
of  the  magnefia.  Carbonated  magnefia  pro- 
duces the  fame  change  upon  Brazil  wood  and 
fyrup  of  violets  as  carbonated  lime. 
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10. — Sulphat  of  Magnefm^  Epfom  Salt^  or 
Bitter  Fiirging  Salt, 

The  moft  important  of  the  magnefian 
falts,  is  formed  by  the  union  of  that  earth 
with  the  fulphuric  acid.  This  fait  is  readily 
foluble  in  water,  but  not  in  fpirit  of  wine, 
is  cryftallizable  but  fomewhat  dcliquefcent, 
has  a  ftrongly  bitter  and  faline  tafte,  and 
in  a  moderate  dofe  proves  purgative.  It  was 
firft  difcovered  in  a  well  at  Epfom,  whence 
its  name ;  and  has  been  found  in  a  great  va- 
riety of  faline  fprings,  almoft  always  combined 
with  Glauber's  fait  and  felenite,  often  with  a 
chalybeate,  and  frequently  in  fuch  quantities 
as  to  render  the  water  that  contains  it  fenfibly 
purgative  in  a  moderate  dofe.  Almoft  all  the 
natural  purging  waters  owe  their  property  to 
this  fait  combined  with  fulphat  of  foda.  Sul- 
phat of  magnefia  abounds  in  many  parts  of 
Spain  and  Bohemia,  but  the  large  quantity  of 
this  fait  that  is  ufed  in  medicine,  either  as  a 
purgative,  or  in  the  preparation  of  common 
magnefia,  is  prepared  from  the  refufe  fait  of 
fea  water,  after  the  common  fait  has  been  ex- 
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traded  (a).  There  is  no  fingle  teft  to  difcover 
this  fait,  and,  in  procuring  the  contents  of  any 
water  which  contains  this  fait  along  with  ful- 
phat  of  foda,  or  Glauber's  fait,  it  is  not  poffi- 
ble  to  feparate  them  entirely  by  mere  cryftal- 
lization,  as  they  have  nearly  the  fame  folubility 
in  water,  and  form  of  cryftals.  Lime  water 
will  diflinguifh  the  one  from  the  other,  by 
decompofmg  the  fulphat  of  magnefia,  but  not 
the  fulphat  of  foda.  For  the  purpofes  of  me- 
dicine it  is  feldom  requifite  to  feparate  them, 
as  their  effeds  are  fo  much  alike. 

1 1 . — Muriat  of  Magnefia, 

This  is  a  fait  difficult  to  be  cryftallized, 
very  foluble  in  water  and  in  alcohol,  very 
deliquefcent,  of  a  naufeous  bitter  and  faline 
tafte;  is  found  in  various  brine  fprings,  and 
forms  a  confiderable  part  of  the  faline  con- 
'  tents  of  fea  water.  It  is  this  fait  which 
gives  the  bitternefs  to  fea  water,  and  as  it 
does  not  eafily  cryftallize,  it  remains  in  the 
Qiiother  liquor^  as  it  is  called,  or  the  liquid  re- 
fiduum,  after  the  common  fait  has  been  fepa- 

(a )  See  the  note  to  the  next  article. 
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rated  In  a  folid  form,  during  thofe  procefles  in 
which  fea  water  is  boiled  down,  or  otherwifc 
evaporated  to  obtain  its  fait  {a).  In  feparat- 
ing  different  falts  for  the  purpofe  of  analyfis, 
advantage  is  occafionally  taken  of  the  property 
of  fome,  (fuch  as  the  muriated  magnefia)  to 
attrad  moifture  from  the  air,  and  run  into  a 
liquid  ftate,  whilft  others  (fuch  as  common 
fait)  remain  permanent  in  the  air.  Muriated 
magnefia  is  not  indicated  by  any  fmgle  teft. 

In  all  the  magnefian  falts,  this  earth  Is 
precipitated  by  cauftic  ammonia,  and  thus 
diftinguifhed  from  lime ;  it  differs  from  alu- 
minous earth,  in  the  readinefs  with  which 
this  decompofition  takes  place,  as  well  as  ii^ 

( a)  In  fome  parts  of  the  kingdom  on  the  fea  coaft,  efpecially 
at  Lymington  in  Hampfliire,  the  culinary  fait  is  obtained  from 
fea  water  by  fir  ft  expofing  the  frefh  brine  to  the  air  in  fliallow 
fquare  pits  lined  with  hard  clay>  by  which  it  lofes  much  of  its 
fuperfluous  water,  and  the  faline  folution' becomes  proportionably 
concentrated.  The  brine  is  afterwards  boiled  down  and  clari- 
fied, till  it  yields  the  muriated  foda  in, a  ftate  of  purity.  The 
muriated  magnefia  that  remains,  is  then  decompofed  by  means  of 
green  vitriol,  and  fulphat  of  magnefia  and  muriat  of  iron  are 
formed.  The  Epfom  fait  is  then  obtained  in  a  cryftallized  ftate, 
Teparate  from  the  iron,  and  other  impurities  pf  the  refiduum  of 
the  brine,  and  exported  for  fale. 

E  2 
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the  eafe  with  which  the  magnefian  precipitate 
is  foluble  in  cold  dilute  fulphuric  acid. 

ALUMINOUS  SALTS. 

Salts,  with  the  bafis  of  alumine,  or  the 
earth  of  pure  clay,  are  but  rarely  found 
in  any  mineral  waters.  Aluminous  earth 
Las  been  found  in  folution  with  the  three 
acids,  that  ar«  moft  commonly  joined  to  the 
two  preceding  earths,  the  carbonic,  fulphuric, 
and  muriatic,  but  none  requires  particular 
notice  except  the 

1 2. — Sulpbat  of  Alumine^  or  Common  Alum, 

This  fait  is  foluble  in  its  own  weight  of  boil- 
ing water,  but  requires  a  much  larger  propor- 
tion  of  cold  water.  It  readily  forms  cryftals, 
permanent  in  the  air,  and  has  an  acid  and  very 
aftringent  tafte.  Alum  poffeffes  naturally  an 
excefs  of  acid,  which  is  neceffary  to  the  con- 
ftitution  of  this  fait,  and  therefore  it  fhews 
with  different  re-agents  the  fame  appearances 
;^s  an  uncombined  acid.  Alum  is  but  rarely 
contained  in  mineral  waters,  and  is  generally 
found  alTociated  with  fulphat  of  iron.    It  Is 


49 


1 


produced  by  the  fpontaneous  decompofition 
of  aluminous  pyrites  (a  natural  union  of  ful- 
phur  and  aluminous  earth),  and  as  this  earthy 
mixture  ,is  generally  combined  with  iron 
pyrites,  any  fpring  of  water  that  flows  in  the 
neighbourhood,  will  hence  contain  both  alum 
and  vitriolated  iron.  It  fhould  be  remarked, 
that  the  term  aluminous  has  often  been  applied 
indifcriminatcly  to  any  very  hard  water,  which 
has  a  harfh  tafte,  and  readily  curdles  foap,  ^' 

ALKALIES. 

Of  the  three  alkalies,  there  is  but  one, 
the  mineral  alkali,  which  is  at  all  abundant 
in  mineral  waters,  either  in  combination  with 
a  fixed  acid,  or  with  the  carbonic.  It  is  only 
in  the  latter  cafe  that  it  fhews  alkaline  pro- 
perties to  the  tafte,  and  with  different  re-agenj;,^j 

13. — Carbotiat  of  Soda,  Natron^ 
or  Mild  Mineral  Alkali, 

This  alkaline  fait  is  found  very  partially, 
but  fometimes  in  vaft  quantities.  The  moft 
remarkable  waters  that  contain  this  alkali 
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are  thofe  of  certain  lakes,  efpccially  the  na- 
tron lakes  in  Upper  Egypt.  It  is  here  often 
mixed  with  common  fait,  and  they  both  are 
largely  diffolved  in  the  water,  and  form  a 
cruft  of  feveral  feet  in  thicknefs  at  the  edge  of 
the  lake,  owing  to  the  copious  evaporation 
of  their  water  of  folution,  effeded  by  a  tro- 
pical fun.  Befides  thefe  large  refervoirs  of 
this  valuable  alkali,  there  are  fome  fprings  in 
different  countries  which  contain  it  in  fmall 
quantities,  but  enough  to  receive  thereby 
very  fenfible  properties,  and  it  is  often  fuper- 
faturated  with  carbonic  acid.  The  valuable 
waters  of  Seltzer  are  of  this  kind,  and  they 
therefore  fhew  at  the  fame  time  the  tefts  of  an 
acid  and  an  alkali.  The  alkalies,  either  pure 
or  carbonated,  will  turnfyrup  of  violets  green, 
and  Brazil  wood  purple;  in  which  properties 
they  are  imitated  by  the  carbonats  of  lime 
and  magnefia ;  but  the  diftinguifhing  teft  of 
an  alkali  is,  to  turn  the  yellow  of  turmeric  to 
an  orange  or  brick  red,  which  the  carbonated 
earths  will  not  do.  Carbonated  foda  is  rea- 
dily procured  from  its  folutions  by  evapora- 
tion and  cryftallization ;  or,  the  quantity  of 
uncombined  alkali  in  any  water  may  be  de- 
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termined  by  fatiirating  it  with  an  acid  of 
known  ftrength,  and  eftimating  the  quantity 
neccffary  for  that  purpofe. 

14. — Carbon  at  of  Ammofiia^  or 
Mild  Volatile  Alkali. 

This  alkali  is  likewife  met  with  in  a  few 
fprings,  though  very  rarely.  It  is  fufped:ed 
to  originate  in  all  thefe  cafes  from  fome 
decompofed  animal  or  vegetable  matter  j  and 
this  is  very  probable,  as  all  the  amnionia 
which  is  procured  artificially,  has  its  origin 
from  the  vegetable,  or,  more  efpecially,  the 
animal  kingdom.  Carbonat  of  ammonia  is 
feldom  contained  in  any  water  fo  largely  as 
to  be  immediately  perceptible  to  the  fcnfes, 
or  even  to  chemical  tefts  ;  but  as  it  is  readily 
volatilized  by  a  moderate  heat,  it  may  be 
brought  into  a  concentrated  form  by  boiling 
any  water  in  which  it  is  diffolved,  when  the 
ammonia  rifes  along  with  the  firft  aqueous 
vapour,  and  is  entirely  condenfed  in  the  firft 
portion  that  is  diftilled.  This  will  then  give 
the  ufual  tefts  of  the  volatile  alkali,  fuch  as 
precipitating  a  folution  of  fulphat  of  copper, 
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and  re-diflblvlng  the  oxyd  of  copper  into  a 
blue  liquor. 

ALKALINE   NEUTRAL  SALTS, 

Of  all  the  neutral  falts  which  chcmiftry  is 
able  to  exhibit,  by  the  combination  of  every 
acid  with  each  of  the  alkalies,  there  arc  only 
two  that  require  any  notice  as  contents  of 
any  mineral  water.  The  alkali  of  each  is 
foda,  and  the  acids,  are  the  fulphuric  and  the 
muriatic. 

15. — Siilphat  of  Soda,  or  Glauber  s  Salt. 

This  fait  is  found  very  frequently  in  various 
lakes  and  fprings,  alfociated  with  a  great  num- 
ber of  other  faline  fubftances,  and  often  in  fuch 
a  quantity  as  to  give  a  very  confiderable  pur- 
gative effecJl.  Sulphat  of  foda  is  very  folu- 
ble  in  water,  and  contains  half  its  weight  of 
water  of  cryftallization,  the  greater  part  of 
which  flies  off  on  expofure  to  dry  air,  leaving 
the  fait  in  a  white  pulverulent  ftate,  and  pro- 
portionally ftronger  of  its  faline  ingredients. 
To  the  taftc  it  is  bitter,  fait,  and  cooling  to 
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the  tongue.  It  cryftallizes  with  great  eafe 
hy  evaporation  and  fubfequent  cooling,  and 
is  a  fait  which  is  for  the  greater  part  readily 
feparable  from  water.  As  it  is  often  found 
in  conjundion  with  fulphat  of  magnefia,  and 
cryftallizes  at  the  fame  time,  thefe  two  falts 
are  not  eafily  procured  in  a  feparate  ftate. 

J  5, — Muriat  of  Soda,  Common  or  culinary 

Salt, 

This  fait,  of  all  others  the  beft  known,  and 
moft  extenfively  employed,  is  alfo  one  that  is 
the  moft  univcrfally  and  largely  dilfufed  over 
every  part  of  the  globe.    Befides  the  immenfe 
jftorehoufe  for  this  fait  in  the  waters  of  the 
ocean,  it  is  found  in  a  more  concentrated  fo- 
lution  in  varioui  lakes  and  brine  fprings,  and 
in  vaft  folid  maffes  on  the  fhores  of  different 
lakes,  or  many  fathoms  beneath  the  furface  of 
the  earth  in  beds  that  are  worked  as  mines.  In 
moft  of  the  common  fprings  however,  or  e\)^en. 
in  thofe  that  are  ufed  medicinally,  the  muriat 
of  foda  is  not  found  in  nearly  fo  large  a  pro- 
portion as  in  fea  water,  and  therefore  in  thefe 
it  is  only  a  fait  of  inferior  confequcnce.  Com- 
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mon  fait  cryftallizes  in  cubes,  and  only  by 
evaporation  of  the  water  in  which  it  is  dif- 
folved :  when  not  mixed  with  an  earthy  fait, 
it  is  not  in  the  Icaft  deliquefcent,  and  is  par- 
ticularly acceptable  from  its  pofTeffing  a  fimple 
faline  tafte,  unmixed  with  any  thing  naufeous 
or  bitter.  It  is  never  found  alone,  however, 
in  any  natural  folution ;  but,  as  Kirwan  ob- 
ferves,  unlefs  accompanied  with  foda,  it  al- 
ways is,  with  felenite.  It  is  not  foluble  in  al- 
cohol, nor  can  it  be  detected  by  any  fmgle 
teft,  but  is  readily  afcertained  when  folid,  by 
its  cubical  form,  and  by  various  re-agents. 

IRON. 

As  this  metal  is  abundant  in  every  part 
of  the  earth,  we  may  expert  to  find  it  as 
a  very  common  ingredient  in  the  various 
fprings  that  rife  from  beneath  the  furface  ;  and 
accordingly  it  is  the  metal  which  of  all  others 
is  met  with  moft  frequently  in  mineral  waters, 
and  the  moft  readily  deteded,  even  in  very 
minute  quantities.  Water  that  holds  this  me- 
tal in  folution,  is  called  a  chalybeate  water; 
and  is  charaderifed  by  a  peculiar  inky  tafte, 
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which  IS  very  perceptible,  even  where  the 
proportion  of  iron  is  fo  fmall  as  hardly  to  be 
eftimablc  by  any  chemical  procefs.  There 
are  two  folutions  of  this  metal  which  are  met 
with  in  mineral  waters,  that  in  the  carbonic  and 
the  fulphuric  acids,  and  fometimes  the  fame 
water  holds  both  thefe  falts  in  folution. 

ly. — Carhonat  of  Iron, 

Water,  well  faturated  with  carbonic  acid, 
will  difTolve  about  iV?^  of  its  weight  of 
Iron,  as  Bergman  obfervcs;  but,  for  this  ef- 
fed,  it  is  necelTary  that  the  iron  fhould  be 
in  the-  reguline  ftate,  or  at  leaft  fo  little  oxy- 
dated  as  to  be  ftill  magnetical.  Iron  is  fel- 
dom  met  with  under  this  form,  compared  to 
the  frequency  with  which  it  occurs  as  a 
perfedl  oxyd :  otherwife,  if  the  latter  were 
equally  foluble  with  the  former,  almoft  every 
natural  water  would  be  a  chalybeate.  The 
carbonated  chalybeates  arc  in  general  perfectly 
clear  when  frefh  from  the  fpring,  but  the  af- 
finity of  the  carbonic  acid  is  fo  fmall,  that 
they  foon  grow  turbid  when  expofed  to  the 
air,  and  gradually  depofit  a  fine  ochre,  or  car- 
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bonated  oxyd  of  iron,  which  partly  precipi- 
tates to  the  bottom  of  the  veflel  in  which  the 
water  is  contained,  and  partly  fwims  on  the 
furface  in  the  form  of  a  fine  iridefcent  pellicle. 
The  water  is  by  this  means  entirely  freed 
from  every  particle  of  iron,  and  will  no  longer 
indicate  this  metal  by  the  moft  delicate  tefts. 
This  feparation  likewife  occurs,  if  the  frefh 
water  be  kept  in  a  bottle  only  half  full,  or 
carelefsly  corked.  The  walls  of  every  chaly- 
beate well,  and  the  channels  through  which 
the  water  flows,  are  alfo  lined  with  the  fame 
oxyd,  forming  a  very  good  indication  of  the 
nature  of  the  fpring.  The  ochre,  when  ana- 
lized,  is  found  to  be  compofed  of  iron,  oxygen, 
carbonic  acid,  and  water.  An  artificial  folu- 
tion  of  iron  in  carbonic  acid  (firft  noticed  by 
Mr.  Lane,  and  which  cleared  up  every  doubt 
on  this  fubjedt)  may  be  very  readily  made,  by 
agitating  for  a  few  minutes,  iron  wire  or  filings 
in  a  bottle  filled  with  water  faturated  with 
this  acid  gas;  and  this  folution  is  a  perfed 
imitation  of  moft  of  the  fimple  natural  chaly- 
beates.  Cauftic  alkalies  feparate  the  iron  in- 
tirely,  but  the  aerated  alkalies  re-diflblve  a  part 
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of  the  precipitated  oxyd,  as  Bergman  obferves, 
and  thus  the  exiftence  of  carbonated  iron,  and 
carbonated  alkali  in  the  fame  water,  are  not 
incompatible.  The  carbonated  chalybeates 
are  by  far  the  moft  frequent,  and  the  iron  is 
readily  difcovered  by  the  tefts  of  gall-nuts  in 
any  form,  and  the  prulTiated  lime  or  alkalies. 

1 8. — Sulphat  of  Iron^  or  Green  Vitriol. 

This  fait  which  is  not  very  unfrequent 
in  mineral  waters,  though  much  lefs  com- 
mon than  the  laft  mentioned  chalybeate,  is 
the  natural  product  of  the  fpontaneous  de- 
compofition  of  martial  pyrites,  and  is  pro- 
cured largely  from  this  ore  for  the  purpofes 
of  manufadlure.  Sulphat  of  iron,  when  cryf- 
tallized,  has  a  fine  emerald  green  colour,  a 
ftrong  chalybeate  aftringent  tafte,  rather  ef- 
florefces  in  the  air,  and  is  eafily  foluble  in 
water.  There  is  one  circumftance  regard- 
ing this  fait  which  deferves  notice,  as  it 
explains  the  nature  of  this  fpecies  of  chaly- 
beates. Iron  when  in  folution  with  diiferent 
acids  exifls  in  two  degrees  of  oxygenation, 
but  when  in  the  loweft  degree,  it  has  a  ftrong 
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tendency  to  attra(£l  oxygen  from  every  fur* 
rounding  body  that  will  yield  it,  and  thus  to 
reach  the  higheft  degree.  Pure  fulphat  of 
iron  contains  the  metal  only  in  the  lowed  ftate 
of  oxygenation  ;  but  when  it  is  difTolved  in 
water  that  contains  common  air,  or  has  accefs 
to  the  atmofphere,  an  additional  quantity  of 
oxygen  is  abforbcd  by  the  oxyd,  it  thereby 
becomes  infoluble,  and  precipitates  in  the 
form  of  a  brown  ochre.  Hence  it  is,  that 
thefe  chalybeates  depofit  an  ochery  fediment 
as  well  as  thofe  with  carbonated  iron,  but 
from  a  different  caufe;  as  in  the  former  cafe 
it  is  owing  to  mere  abforption  of  oxygen, 
in  the  latter,  to  a  lofs  of  carbonic  acid.  A 
folution  of  fulphat  of  iron  is  therefore  in  fome 
degree  a  pretty  good  teft  for  fhewing  the  pre- 
fence  of  oxygen  or  common  air  diflblved  in 
waters  {a). 

(a)  This  is  fhewn  in  a  ftriking  manner  by  putting  in  feparate 
bottles,  clofely  corked*  a  folution  of  fulphat  of  iron  in  diftilled 
water  newly  boiled,  and  alfo  in  the  fame  water  afte?  it  has  been 
violently  agitated  for  a  few  minutes  in  a  bottle  half  full,  by  which 
it  will  be  made  to  abforb  air.  In  a  few  hours  the  latter  folution 
will  depofit  a  fine  flocc«Ient  precipitate,  while  the  former  will 
remaia  clear. 
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The  prefence  of  the  fulphat  of  iron  in  any 
kind  of  chalybeate  water,  is  detedcd  by  its  af- 
fording a  purple  or  black  precipitate  with  any 
folution  either  watery  or  fpirituous,  of  the  gall- 
nut,  or  any  vegetable  aftringent.  The  colour 
of  the  precipitate,  and  the  time  that  it  requires 
to  be  formed,  are  likewife  in  fome  degree  tefts 
of  the  quantity  of  iron ;  for  if  it  is  but  fmalL  the 
colour  is  only  a  light  purple,  is  fome  minutes 
before  it  appears,  and  never  reaches  a  full 
black  by  long  ftanding.  Where  the  propor- 
tion of  this  metal  is  very  fmall,  it  is  often  ne- 
ceflary  to  ufe  a  piece  of  the  gall-nut,  or  what 
is  better,  of  the  concrete  acid  of  galls,  inftead 
of  any  folution.  Alkalies  or  lime,  united  with 
the  acid  of  Pruffian  blue,  are  likewife  very 
delicate  tefts  of  iron,  by  affording  a  blue  pre- 
cipitate when  any  afcertainable  quantity  of 
this  metal  is  prefent.  But  little  iron  is  con- 
tained even  in  the  ftrongeft  of  the  chalybeate 
waters,  and  yet  there  is  no  proportion,  how- 
ever fmall,  which  is  not  perceptible  to  the  tafte, 
when  there  is  fufhcient  to  be  indicated  by 
any  of  the  chemical  re -agents. 
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COPPER. 

This  metal  hardly  comes  under  notice  in 
a  medical  view  as  an  ingredient  in  mineral 
fprings,  as  it  is  never  ufed  medicinally  in 
this  ftate,  and  only  requires  to  be  detedted  to 
be  avoided.  There  are,  indeed,  feveral  natural 
waters  that  contain  fulphat  of  copper,  formed, 
probably  like  fulphat  of  iron,  by  the  decom- 
pofition  of  copper  pyrites,  and  confequently 
are  found  in  the  neighbourhood  of  copper 
mines,  often  conftituting  a  very  valuable  part 
of  their  riches. 

The  copper  is  indicated  by  forming  a  cu- 
preous cruft  on  a  piece  of  bright  poliflied  iron, 
that  has  been  immerfed  for  fome  time  in  the 
water,  or  by  receiving  a  beautiful  blue  purple 
colour  from  the  addition  of  ammonia. 

BITUMEN. 

For  want  of  accurate  definitions  of  this, 
term,  feveral  fubftances  have  been  miftaken 
for  bitumen,  in  various  mineral  waters,  where 
modern  analyfis  has  otherwife  accounted  for 
the  fenfible  properties  which  were  afcribed 
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to  it.  So,  the  bitumen  of  fome  chemifts 
was  a  vegetable  extractive  matter,  which  was 
imagined  to  give  the  fulphureous  odour  to 
thofe  waters  in  which  fulphur  in  fubftance 
was  not  to  be  deteded,  and  which  efFedt  is 
now  known  to  be  produced  by  fulphurated 
hydrogenous  gas,  as  has  been  already  men- 
tioned. The  bitumen  of  other  chemifts,  was 
that  which  gives  the  bitter  naufeous  tafte  to 
fea.  water  and  many  brine  fprings,  which  is 
in  fad:  owing  to  the  muriats  of  lime  and  mag- 
nefia.  The  proper  bituminous  fubftances  are 
mineral  inflammables,  which  are  in  no  way 
foluble  in  water  by  themfelves,  and  which, 
by  combuftion,  are  chiefly  refolved  into  car- 
bonated hydrogenous  gas.  Petroleum,  amber, 
pit-coal,  and  the  like,  are  of  this  fpecies.  A 
few  natural  fprings  of  petroleum  arc  known, 
and  along  with  thefe,  fprings  of  water  fome- 
times  rife,  but  thefe  tv/o  fubfl:ances  do  not 
apparently  mix,  the  former  being  found  float- 
ing on  the  lacter.  If  ever  bitumen  enters  into 
the  compofition  of  a  mineral  water,  it  is  pro- 
bably through  the  medium  of  an  alkali,  form- 
ing a  kind  of  foap. 
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21. — Siliceous  Earth, 

When  very  minutely  divided,  this  earth  Is 
readily  fufpended  in  a  fmall  proportion  by  run- 
ning waters,  and  is  depofiued  gradually  on  their 
remaining  at  reft.  But  very  little,  however,  is 
taken  up  in  this  way,  for  the  pureft  of  all  fprings 
are  thofe  that  flow  from  filiccous  rocks,  where 
they  are  expofedto  conftant  agitation,  a  circum- 
ftance  which  would  much  favour  the  fufpen- 
fion  of  any  earth.    Silex,  however,  has  been 
found  apparently  in  a  ftate  of  true  folution  in 
fome  hot  and  tepid  fp^-ings,  efpecially  in  the 
neighbourhood  of  volcanoes.    It' is  in  thefe 
fubterranean  laboratories  that  water,  probably 
expofed  to  great  preflure,  as  well  as  heat,  be- 
comes fuper-faturated  with  filiceous  earth, 
which  it  depofits  in  a  femi-cryftalline  form  as 
foon  as  it  obtains  accefs  to  the  external  at- 
mofphere.    The  fad  of  a  natural  water  con- 
taining this  earth  in  true  folution,  was  firft 
afcertained  by  the  late  eminent  profefibr  at 
Edinburgh,  Dr.  Black;  and  the  chalcedony 
which  encrufts  the  margin  of  the  boiling 
fprings  near  Hecla  in  Iceland,  appears  to  be 
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a  fpontaneous  depofition  from  this  fingular 
fpecies  of  mineral  water.     In  thefe  waters, 
the  filex  is  accompanied  by  a  fmall  excefs  of 
foda,  but  not  enough  to  be  at  all  equal  by 
itfelf  to  the  folution  of  this  earth.  Siliceous 
earth  has  alfo  been  found  in  other  waters, 
though  in  much  lefs  quantity;  but  its  folution 
in  water  is  a  natural  procefs,  which  is  on^ 
that  art  cannot  imitate  with  any  fuccefs.  The 
prefence  of  filex  is  only  afcertained  by  eva- 
porating the  water  to  drynefs,  and  treating 
the  refiduum  with  water,  and  different  acids, 
till  every  thing  is  taken  up  that  is  foluble  in 
thefe  menftrua.  What  remains  is  filex,  which 
is  dlftinguifhed  by  fufmg  on  the  blow  pipe 
with  carbonated  foda  into  a  perfedl  glafs. 

22'. — Aluminey  or  Pure  Clayey  Earth, 

This  earth  is  entirely  infoluble  in  pure  wa- 
ter by  any  artificial  means,  and  appears  to  be 
equally  fo,  by  any  natural  procefs.  Owing, 
however,  to  the  great  finenefs  of  its  particles^ 
and  the  quantity  of  water  with  which  it  com- 
bines, it  remains  very  long  fufpended,  gives 
a  milkinefs  and  opacity  to  water,  and  a  fmooth 
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unduous  feel,  and  requires  a  long  filtration 
to  be  entirely  feparated.  Clay,  when  baked, 
lofes  its  difFufibility  in  water,  becomes  harfli 
to  the  feel,  and  materially  altered  in  its  pro- 
perties. 


The  various  earths,  metals,  alkalies,  and 
acids,  along  with  their  feveral  combinations 
which  have  been  enumerated,  form  the  moft 
important  of  what  may  be  confidered  as  the 
proper  foreign  contents  of  mineral  waters,  or 
thofe  with  which  the  water  becomes  impreg- 
nated when  flowing  beneath  the  furface  of 
the  earth.  When  they  flow  within  a  channel 
over  the  furface  of  the  ground,  they  often 
become  much  changed  in  their  chemical  com- 
pofition,  lofing  fome  of  their  contents  by 
evaporation,  others  by  flow  depofition,  or  by 
being  decompofed  through  the  influence  of 
the  light  and  air.  At  the  fame  time  they  often 
acquire  new  contents,  which  are  furniflied 
by  the  foil  over  which  they  flow.  Thus  the 
ftreams  which  pafs  over  a  country  covered 
with  vegetable  matter,  or  which  water  large 
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towns,  will  contain  a  fenfible  quantity  of 
mixed  alluvial  contents,  a  heterogeneous  com- 
pound of  animal  and  vegetable  extrad,  of 
mucilage,  of  carbonaceous  matter,  held  partly 
in  a  ftate  of  folution ;  occafionally  v^ill  contain 
nitrous,  phofphoric,  and  ammoniacal  falts, 
and  befides  are  contaminated  with  an  infinite 
number  of  living  animals,  which  are  perpe- 
tually growing,  multiplying,  and  peri£hing  in 
the  element  that  affords  them  habitation  and 
fubfiftence. 
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CHAP.  III. 

ON  THE  PARTICULAR  WATERS 
IN  COMMON  USE. 

There  is  a  great  variety  of  waters  employed 
in  the  preparation  of  food,  in  maniifaaures, 
and  domeftic  purpofes,  where  the  objedl  is  to 
ufe  a  fimple  pure  water ;  and  all  the  foreign 
matter  which  the  liquid  may  contain,  is  con- 
fidered  as  detrimental,  or,  at  beft,  ufelefs. 
Some  notice  of  thefe  is  requilite,  on  account 
of  the  abundant  daily  ufe  which  we  make  of 
them,  and  the  various  fubftances  which  they 
contain  fhould  be  noticed,  as  they  here  con- 
ftitute  mere  impurities,  fome  of  which  are 
innocent,  others  prejudicial ;  fome  may  be 
got  rid  of  by  fimple  methods,  others  can  only 
be  removed  by  chemical  procefles,  which  can 
feldom  be  adopted  for  common  ufe.  As  the 
ftandard  of  perfedly  pure  water,  we  muft 
have  recourfe  to  that  which  is  artificially  pu- 
rified by  diftillation,  for  every  natural  water 
contains  fome  foreign  ingredients;  and  the 
excellence  of  thefe  waters  is  diredly  in  pro- 
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portion  as  it  approaches  in  properties  to  that 
which  is  diftilled. 

1. — Dijlllkd  Water. 

This  is  the  lighteft  of  all  others,  con- 
taining neither  folid  nor  gafeous  fubftances 
in  folution ;  is  perfe^ly  void  of  tafte  and 
fmell ;  colourlefs,  and  beautifully  tranfpa- 
rent;  has  a  foft  feel,  and  wets  the  fingers 
more  readily  than  any  other.  It  mixes  uni- 
formly with  foap  into  a  fmooth  opaline 
mixture,  but  may  be  added  to  a  folution  of 
foap  in  fpirit  of  wine  without  injuring  its 
tranfparency.  The  clearnefs  of  diftilled  water 
is  not  impaired  by  the  moll  delicate  chemical 
re-agents,  fuch  as  lime  water,  a  folution  of 
barytes  in  any  acid,  nitrated  filver,  or  acid  of 
fugar.  When  evaporated  in  a  filver  veflel,  it 
leaves  no  refiduum ;  if  preferved  from  accefs 
of  foreign  matter  floating  in  the  air,  it  may  be 
kept  for  ages  unaltered,  in  veffels  upon  which 
it  has  no  adtion,  as  it  does  not  pofTefs  within 
itfelf  a  power  of  decompofition.  As  it  freezes 
exadtly  at  32°  of  Fahrenheit,  and  boils  at  212°. 
under  the  atmofpherical  prefTure  of  29.  8°. 
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Inches,  thefc  points  are  made  ufe  of  as  the 
ftandard  ones  for  thermometrical  divifion ;  and 
its  fpecific  weight  being  always  the  fame  under 
like  prefTure  and  temperature,  it  is  employed 
for  the  comparative  ftandard  of  fpecific  gravity. 

Pure  diftilled  water  can  only  be  procured 
from  a  water  which  contains  no  volatile  mat- 
ters that  will  rife  in  diftillation,  and  continue 
ftill  in  union  with  the  vapour  when  condenfed. 
Many  fubftances  are  volatile  during  diftilla- 
tion ;  but  moft  of  the  gafes,  fuch  as  common 
air,  carbonic  acid,  and  the  like,  are  incapable 
of  uniting  with  water  at  a  high  temperature : 
other  bodies,  however,  fuch  as  vegetable  ef- 
fential  oil,  and  in  general  much  of  that  which 
gives  the  peculiar  odour  to  vegetable  and  ani- 
mal matter,  will  remain  in  water  after  diftil- 
lation. So,  the  fteam  of  many  animal  and  ve- 
getable decodiions  has  a  certain  flavour  which 
diftinguifties  it  from  pure  water,  and  the 
aqueous  exhalation  from  living  bodies,  which 
is  a  kind  of  diftillation,  has  a  fimilar  im- 
pregnation. 

To  obtain  diftilled  water  perfectly  pure, 
much  ftrefs  was  laid  by  former  chemifts  on 
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repeating  the  procefs  a  great  number  of  times; 
but  it  was  found  by  Lavoifier,  that  rain  water 
once  diftilled,  rejeding  the  firft  and  laft  pro- 
ducts, was  as  pure  a  water  as  could  be  pro- 
cured by  any  fubfequent  diftillations. 

Diftilled  water  appears  to  poflefs  a  higher 
power  than  any  other,  as  a  folvent  of  all  ani- 
mal and  vegetable  matter,  and  thefe  it  holds 
in  folution,  as  little  as  poflible  altered  from 
the  ftate  in  which  they  exifted  in  the  body 
that  yielded  them.  Hence  the  great  prac- 
tical utility  of  that  kind  of  chemical  analyfis 
which  prefents  the  proximate  conftituent  parts 
of  thefe  bodies,  and  which  is  effected  parti- 
cularly by  the  afliftance  of  pure  water.  On 
the  other  hand,  a  faline,  earthy,  or  otherwife 
impure  water,  will  alter  the  texture  of  fome 
of  the  parts,  impair  their  folubility,  produce 
material  changes  on  the  colouring  matter,  and 
become  a  lefs  accurate  analyfer,  on  account  of 
the  admixture  of  foreign  contents. 

Diftilled  water  is  feldom  employed  to  any 
extent  in  the  preparation  of  food,  or  in 
manufadures,  on  account  of  the  trouble  of 
procuring  it  in  large  quantities ;  but  for  pre- 
paring a  great  number  of  medicines,  and  in 
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almoft  every  one  of  the  nicer  chemical  pro- 
cefTes  that  are  carried  on  in  the  liquid  way, 
this  water  is  an  eflential  requifite. 

The  only  cafes  in  which  it  has  been  ufed 
largely  as  an  article  of  drink,  have  been  in 
thofe  important  trials  made  of  the  pradicabi- 
lity  of  procuring  it  by  condenfmg  the  fteam 
of  fea  water,  by  means  of  a  fimple  apparatus 
adapted  to  a  fhip's  boiler;  and  thefe  have  fully 
fliown  the  eafe  with  which  a  large  quantity 
of  frefh  water,  of  the  purefl:  kind,  may  be 
had  at  fea,  at  a  moderate  expence ;  whereby 
one  of  the  moft  diftreffmg  of  all  wants  may 
be  relieved.  There  are  one  or  two  circum- 
ftances  which  feem  to  (hew  that  water,  when 
not  already  loaded  with  foreign  matter,  may 
become  a  folvent  for  concretions  in  the  uri- 
nary paflages.  At  leaft  we  know  that  way 
material  advantage  has  been  derived,  in  thefe 
cafes,  from  very  pure  natural  fprings,  and 
hence  a  courfe  of  diftilled  water  has  been  re- 
commended as  a  fair  fubjed  of  experi- 
ment faj, 

(a J  See  Heberden  in  the  Medical  Trfinfaaions,  vol.  I- 
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2. — Rain  Water. 


The  next  in  purity  to  diftilled  water,  is 
that  which  has  undergone  a  natural  diftil- 
lation  from  the  earth,  and  is  condenfed 
in  the  form  of  rain.  This  is  a  water  fo 
nearly  approaching  to  abfolute  purity,  as 
probably  to  be  equal  to  diftilled  water,  for 
every  purpofe  except  in  the  nicer  chemical 
experiments.  The  foreign  contents  of  rain 
water  appear  to  vary  according  to  the  ftate  of 
the  air  through  which  it  falls.  The  hetero- 
geneous atmofphere  of  a  fmoaky  town  will 
give  fome  impregnation  to  rain  as  it  pafles 
through,  and  this,  though  it  may  not  be  at 
once  perceptible  on  chemical  examination, 
will  yet  render  it  liable  to  fpontaneous  change; 
and  hence,  rain  water,  if  long  kept,  ef- 
pecially  in  hot  climates,  acquires  a  ftrong 
fmell,  becomes  full  of  animalcula,  and  in 
fome  degree  putrid.  According  to  MargraafF, 
the  conftant  foreign  contents  of  rain  water 
appear  to  be  fome  traces  of  the  muriatic  and 
nitric  acids ;  but  as  this  water  is  always  very 
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foft,  it  Is  adaiirably  adapted  for  dilTolvlng 
foap,  or  for  the  folution  of  alimentary  or  co- 
louring matter,  and  it  is  accordingly  ufed 
largely  for  thefe  purpofes.  The  fpecific  gra- 
vity of  rain  water  is  fo  nearly  the  fame  as 
that  of  diftilled  water,  that  it  requires  the 
moft  delicate  inflruments  to  afcertain  the 
difference.  Rain  that  falls  in  towns,  acquires 
a  fmall  quantity  of  fulphat  of  lime  and  calca- 
reous matter  from  the  mortar  and  plafter  of 
the  houfes  (/^). 

Ice  and  Snow  Wate?\ 

This  equals  rain  water  in  purity,  and  when 
frefh  melted,  contains  no  air,  which  is  ex- 
pelled during  freezing.    In  cold  climates  and! 

(h)  This  water,  however,  as  M.  Guyton  fiiys,  may  be  ren- 
dered pure  enough  for  all  chemical  purpofes  by  the  addition  of 
a  fmall  quantity  of  a  folution  of  pure  barytes,  or  haryt'ic  lime 
ivater,  as  it  has  been  called.  The  barytes  here  precipitates  along 
■with  the  acid  of  the  felenite ;  the  lime  is  then  left  uncombined, 
and  by  abforbing  carbonic  acid  from  the  air,  alfo  falls  to  the 
bottom,  and  the  water  remains  pure.  The  barytic  folution 
is  made  from  barytes  procured  by  evaporating  to  drynefs  the 
nitrat  of  barytes,  and  driving  off  its  acid  by  fire.  See  (he 
Annates  ck  Chlmk. 
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in  high  latitudes,  thawed  fnow  forms  the  con- 
ftant  drink  of  the  inhabitants  during  winter  ; 
and  the  vaft  maflcs  of  ice  which  float  on  the 
polar  feas,  afford  an  abundant  fupply  of  frefh 
water  to  the  mariner.  It  is  well  known  that  in 
a  weak  brine,,  expofed  to  a  moderate  freezing 
cold,  it  is  only  the  watery  part  that  congeals, 
leaving  the  unfrozen  liquor  proportionably 
ftronger  of  the  fait.  The  fame  happens  with 
a  dilute  folution  of  vegetable  acids,  with  fer- 
mented liquors  and  the  like,  and  advantage 
is  taken  of  this  property  to  reduce  the  faline 
part  to  a  more  concentrated  form. 

Snow  water  has  long  lain  under  the  imputa- 
tion of  occafioning  thofe  ftrumous  fwellings  in 
the  neck,  which  deform  the  inhabitants  of  many 
of  the  Alpine  vallies ;  but  this  opinion  is  not 
fupported  by  any  well  authenticated  indif- 
putable  fads,  and  is  rendered  ftill  more  im- 
probable, if  not  entirely  overturned,  by  the 
frequency  of  the  difeafe  in  Sumatra,  where 
ice  arid  fnow  are  never  feen  [Marfdcns  Hifi, 
of  Sumatra) ;  and  its  being  quite  unknown  in 
Chili.  {FJfaifur  V H'ljloire  Naturelle  dc  ChilL 
Par  r Abbe  Molim)  y  and  in  Thibet  [See  an 
Account  of  the  foil^  climate ^  and  natural  pro^ 
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du5iions  of  Boutan  and  Thibet^  by  R .  Saunders^ 
Efq,  Phil.  Trans,  vol.  79)  though  the  rivers 
of  thefe  countries  are  chiefly  I'upplied  by 
the  melting  of  the  fnow,  with  which  the 
mountains  are  always  covered. 

4. — Spring  Water, 

Under  this  comprehenfive  clafs,  are  in- 
cluded all  waters  that  fpring  from  fome 
depth  beneath  the  foil,  and  are  ufed  at  the 
fountain  head,  Or  at  lead:  before  they  have 
run  any  confiderable  diftance,  expofed  to  the 
air.  It  is  obvious,  that  fpring  water  will  be 
as  various  in  its  contents  as  the  fubftances 
that  compofe  the  foil  through  which  it  flows. 
When  the  ingredients  are  not  fuch  as  to  give 
any  peculiar  medical  or  fenfible  properties,  and 
the  water  is  ufed  for  common  purpofes,  it  is 
diftinguifhed  as  a  hard  or  foft  fpring,  fweet  or 
brackilh,  clear  or  turbid,  and  the  like.  Or- 
dinary fprings  infenfibly  pafs  into  mineral 
fprings,  as  their  foreign  contents  become 
more  notable  and  uncommon ;  though  fome- 
times  waters  have  acquired  great  medical  re- 
putation for  mere  purity.    By  far  the  greater 
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number  of  fprlngs  are  cold  ;  but  as  tbey  take 
their  origin  at  fome  depth  from  the  furface, 
and  below  the  influence  of  the  external  at- 
mofphere,  their  temperature  is  in  general  pretty 
uniform  during  every  vicifTitude  of  feafon,  and 
always  feveral  degrees  higher  than  the  freez- 
ing point.  Others' again  arlfe  conflantly  hot, 
or  with  a  temperature  always  exceeding  the 
fummer  heat ;  and  the  warmth  pofleffed  by 
the  water  is  entirely  independent  of  that  of 
the  atmofphere,  and  varies  little,  winter  or 
fummer. 

One  of  the  principal  inconveniencies  in 
almofl:  every  fpring  water,  is  its  hardnefs, 
owing  to  the  prefence  of  earthy  falts,  which 
in  by  far  the  greater  number  of  cafes,  are 
only  the  infipif*  fubllances,  chalk  and  fele- 
nite,  which  do  not  impair  the  tafte  of  the 
water  j  whilft  the  air  which  it  contains,  and 
its  grateful  coolnefs,  render  it  a  moft  agree- 
able, and  generally  a  perfectly  innocent  drink; 
though  fometimes  in  weak  ftomachs  it  is  apt 
to.  occafion  an  uneafy  fenfe  of  weight  in  that 
organ,  followed  by  a  degree  of  dyfpepfia.  The 
quantity  of  earthy  falts  varies  confiderably  ; 
but  in  general  it  appears,  that  the  proportion 
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of  five  grains  of  thefe  in  the  pint,  will  confti- 
tute  a  hard  water,  unfit  for  wafhing  with  foap, 
and  for  many  other  purpofcs  of  houfehold 
ufe  or  manufactures »  The  water  of  deep 
wells  is  always,  ceteris  paribus^  much  harder 
than  that  of  fprings  which  overflow  their 
channel;  for  much  agitation  and  expofure  to 
air  produce  a  gradual  depofition  of  the  calca- 
reous earth,  and  hence  fpring  water  often 
incrufi:s  to  a  confiderable  thicknefs  the  infide 
of  any  kind  of  tube  through  which  it  flows, 
as  it  arifes  from  the  earth.  The  fpecific  gra- 
vity of  thefe  waters  is  alfo,  in  general,  greater 
than  that  of  any  other  kind  of  water,  that 
of  the  fea  excepted.  Springs  that  overflow 
their  channel,  and  form  to  themfelves  a  limited 
bed,  pafs  infenfibly  into  the  ftate  of  ftream 
or  river-water,  and  become  thereby  altered  ia 
fome  of  their  chemical  properties. 

5. — River  Water, 

This  is  in  general  much  fofter  and  more 
free  from  earthy  falts  than  the  lafl,  but  con- 
tains lefe  air  of  any  kind;  for  by  the  agitation 
of  a  long  current,  and  in  moft  cafes  a  great 


« 


77 

increafe  of  temperature,  it  lofes  common  air 
and  carbonic  acid,  and  with  this  laft,  much  of 
the  lime  which  it  held  in  folution.    The  fpe- 
cific  gravity  thereby  becomes  lefs,  the  tafte 
not  fo  harfli,  but  lefs  frefh  and  agreeable;  and 
out  of  a  hard  fpring  is  often  made  a  ftream  of 
fufEcient  purity  for  moft  of  the  purpofes  where 
a  foft  water  is  required.   Some  ftream<?,  how- 
ever, that  arife  from  a  clean  filiceous  rock, 
and  flow  in  a  fandy  or  ftony  bed,  are  from  the 
outfet  remarkably  pure.    Such  are  the  moun- 
tain Jakes  and  rivulets  in  <the  rocky  diftridls 
of  Wales,  the  fource  of  the  beautiful  waters 
of  the  Dee,  and  numberlefs  other  rivers  that 
flow  through  the  hollow  of  every  valley. — ' 
Switzerland  has  long  been  celebrated  for  the 
purity  and  excellence  of  its  waters,  which 
pour  in  copious  fl:reams  from  the  mountains, 
and  give  rife  to  fome  of  the  fineft  rivei^  in 
Europe.  An  excellent  obferver  and  naturalift,  - 
the  illuflirious  Haller,  thus  fpeaks  of  the  Swifs 
waters Vulgaribus  aquis  Helvetia  fuper  om- 
nes  fere  Europse  regiones  excellit.  Nufquami 
liquidas  illas  aquas,    &  cryfl:alli  fnnillimas, 
fe  mihi  obtuhflTe  memini  poftquam  ex  Hel- 
vetia excefli.    Ex  fcopulis  enim  noftras  per 
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puros  filiccs  percolatas  nulla  terra  vklantur.' 
Some  of  them  never  freeze  in  the  fevereft 
winter,  the  caufe  of  which  is  probably,  as 
Haller  conjedures,  that  they  fpring  at  once 
out  of  a  fubterraneous  refervoir  fo  deep  .as  to 
be  out  of  the  reach  of  froft,  and  during  their 
fhort  courfe  wlien  expofed  to  day,  they  have 
not  time  to  be  cooled  down  from  53%  their 
original  temperature,  to  below  the  freezing 
point*. 

Some  river  waters  however,  that  do  not 
take  their  rife  from  a  rocky  foil,  and  are  in- 
deed at  firft  confiderably  charged  with  foreign 
matter,  during  a  long  courfe  even  over  a  rich 
cultivated  plain,  become  remarkably  pure  as 
to  fallne  contents,  but  often  fouled  with  mud, 
and  vegetable  or  animal  exuviae,  which  are 
rather  fufpended  than  l;ield  in  true  folution. 
Such  is  that  of  the  Thames,  which,  taken  up  at 
London  at  low  water,  is  a  very  foft  and  good 
water,  and  after  reft  and  filtration,  it  holds 
but  a  very  fmall  portion  of  any  thing  that 
could  prove  noxious,  or  impede  any  manu- 

*  See  Haller's  Hifior'ia  St'irplum  Indigenarum  Helvetia,  in  tlie 
author's  Introdiidory  Preface. 
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fadnre.  It  is  alfo  excellently  fitted  for  fea 
ftore ;  but  it  here  undergoes  a  remarkable 
fpontaneous  change.  No  water  carried  to 
fea  becomes  putrid  fooner  than  that  of  the 
Thames.  When  a  calk  is  opened  after  being 
kept  a  month  or  two,  a  quantity  of  inflam- 
mable air  efcapes,  and  the  water  is  fo  black 
and  ofFenfive  as  fcarcely  to  be  borne.  Upon 
racking  it  off,  however,  into  large  earthen 
vefTels  (oil  jars  are  commonly  ufed  for  the 
purpofe),  and  expofing  it  to  the  air,  it  gra- 
'  dually  depofits  a  quantity  of  black  flimy  mud, 
becomes  clear  as  cryftal,  and  remarkable  fweet 
and  palatable. 

The  Seine  has  as  high  a  reputation  in 
France,  and  appears  from  accurate  experi- 
ment to  be  a  river  of  great  purity  {^a).  It 

(a)  See  Parmeniicr  fur  les  eaux  de  la  Seine,  a  paper  inferted  ia 
the  Journal  de  Phyfique  for  1775.  Some  doubts  having  been 
thrown  on  the  falubrity  of  this  water,  the  Faculty  of  medicine 
appointed  a  committee  of  eminent  chemifts  to  examine  it.  By 
their  report  it  would  appear,  that  the  Seine  water  is  purer  even 
than  Briftol  water,  and  more  fo  than  the  different  ftreams  around 
Paris,  its  tributaries.  It  contains  only  ;  grains  in.  the  pint,  of 
foreign  contents,  which  are  chiefly  felenice,  calcareous  earth, 
nitre,  and  common  fait.   Rain  water  was  found  to  be  purer  thao 
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might  be  expeded  that  a  river  which  has 
pafl'ed  by  a  large  town,  and  received  all  its 
impurities,  and  been  ufed  by  numerous  dyers, 
tanners,  hatters,  and  the  like,  that  croud  to 
its  banks  for  the  convenience  of  plenty  of 
water,  fhould  thereby  acquire  fuch  a  foulnefs, 
as  to  be  very  perceptible  to  chemical  examina- 
tion for  a  confiderable  diftance  below  the 
town  j  but  it  appears  from  the  moft  accurate 
examination  that  where  the  ftream  is  at  all 
confiderable,  thefe  kinds  of  impurity  have 
but  little  influence  in  permanently  altering 
the  quality  of  the  water,  efpecially  as  they 
are  for  the  moft  part  only  fufpended  and 
not  truly  dilTolved  ;  and  therefore  mere  reft, 
and  efpecially  filtration,  will  reftore  the  wa- 
ter to  its  original  purity.  Probably  the*-e- 
fore,  the  moft  accurate  chemift  would  find 
it  difficult  to  diftinguifti  water  taken  up  at 
London,  from  that  procured  at  Hampton- 
Seine  water  frelh  from  the  river,  but  lefs  fo  than  Seine  water  once 
diftilled.  There  was  no  perceptible  difference  between  the  wa- 
ter taken  up  at  Paris,  and  fome  miles  higher  up,  after  the  former 
had  been  filtered.  Mr.  Parmentier  obtained  nearly  th&  fame 
refults  with  thofe  of  the  committee. 
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court,  after  each  had  been  purified  hj  fun-. 
pic  filtration. 

6 .  — Stagti  ant  Waters . 

The  waters  that  prefent  the  greateft  im- 
purities to  the  fenfes,  are  thofe  of  ftagnant 
pools  and  low  marfliy  countries.  They  are 
filled  with  the  remains  of  animal  and  vegeta- 
ble matter  undergoing  decompofition,  and 
during  that  procefs  becoming  in  part  fo- 
luble  in  water,  thereby  affording  a  rich  nu- 
triment to  the  fuccelTion  of  living  plants  and 
infects  which  is  fupplying  the  place  of  thofc 
that  perilh.  From  the  want  of  fufficient 
agitation  in  thefe  waters,  vegetation  goes  on 
undifturbed,  and  the  furface  becomes  covered 
with  conferva  and  other  aquatic  plants ;  and 
as  thefe  ftanding  waters  are  in  general  fhallow, 
they  receive  the  full  influence  of  the  fun,  which 
further  promotes  all  the  changes  that  are  go- 
ing on  within  them.  The  tafte  is  generally- 
vapid,  and  deftitute  of  that  frefhnefs  and  agree- 
able coolnefs  which  diflinguifli  fpring  water. 
However,  it  fhould  be  remarked,  that  flag- 
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nant  waters  ate  generally  foft,  and  many  of  the 
impurities  are  only  fufpended,  and  therefore 
feparable  by  filtiation;  and  perhaps  the  un- 
palatablenefs  of  this  drink  has  caufed  it  to  be 
in  worfe  credit  than  it  deferves  on  the  fcore  of 
falubrity.  The  decidedly  noxious  efFeds  pro- 
duced by  the  air  of  marfhes  and  flagnant  pools, 
have  been  often  fuppofed  to  extend  to  the  in- 
ternal ufe  of  thefe  waters;  and  often,  efpeci- 
ally  in  hot  climates,  a  refidence  near  thefe 
places  has  been  as  much  condemned  on  one 
account  as  on  the  other,  and  in  like  manner 
an  improvement  in  health  has  been  as  much 
attributed  to  a  change  of  water  as  of  air. 

The  quality  of  water  is  highly  important 
in  a  number  of  arts  and  manufactures,  in  me- 
dicine and  in  domeftic  ufe  ;  and  the  efFe<f^s 
produced  by  fome  of  the  foreign  contents,  are 
more  than  might  at  firft  be  imagined,  confi- 
dering  the  fmallnefs  of  their  adual  quantity.  , 
Several  manufadures  have  acquired  a  fupe- 
riority  in  particular  places  from  an  excellence 
in  the  water  employed  in  them ;  and,  in  ge-. 
aeral,  this  is  in  proportion  to  its  purity,  but 
fometimes  proceeds  from  aa-exqefs  in  fomq 
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one  of  the  foreign  contents.  It  is  efpecially 
where  water  is  ufed  to  extrad  the  foluble 
parts  of  vegetable  or  animal  matter,  that  its 
degree  of  purity,  in  large  maniifadtures,  is  of 
confequence.  The  admixture  of  earthy  neu- 
tral or  metallic  falts,  will  in  many  cafes  not 
only  alter  the  power  of  water  as  a  folvent,  but 
will  produce  efTential  changes  on  fome  of  the 
fubftanccs  when  diffolved.  Water,  as  M.  Ber- 
thoUet  obferves,  afFedls  the  colouring  matter  of 
vegetables  by  the  falts  which  it  contains.  All 
falts  with  an  earthy  bafis  oppofe  the  folution 
of  colouring  matter ;  caufe  various  kinds  to 
precipitate  in  confequence  of  combining  with 
the  earth,  and  render  the  colour  deeper  and 
more  full.  Befides,  the  carbonats  of  lime  and 
magnefia  precipitate  their  earth  upon  the  fluff, 
during  boiling,  and  prevent  the  accefs  of  the 
colouring  particles.  Therefore  the  dyer  fhould 
choofe  foft  water  which  is  clear,  without  fmell, 
and  which  does  not  curdle  foft  foap.  Some  of 
the  earthy  falts  are  indeed  ufed  in  dying,  but 
that  is  with  the  intent  of  altering  and  height- 
ening particular  colours.  Hard  water  is  alfo 
improper  for  bleaching,  as  it  curdles  the  foap 
employed  in  that  procefs,  and  the  oily  earth 


1 


84 

adheres  to  the  HufF,  leaving  a  yellow  ftain 
difficult  to  he  got  out  {a)» 

In  the  preparation  of  animal  fkins,  and  in 
fome  other  arts,  water  is  ufcd  to  extract  all 
that  is  foluble  in  this  liquid,  and  to  leave  the 
remaining  fubftance  proportionally  clearer,  or 
in  fome  cafes  to  bring  on  a  certain  degree  of 
fermentation  or  putrefa£lion,  and  thereby  to 
alter  the  texture  of  bodies :  in  all  thefe,  it  is 
evident  that  a  foft  water  is  preferable  to  one 
whofe  falts  render  it  fomewhat  antifeptic,  and 
diminiHi  its  folvent  powers.  On  the  other 
hand,  there  are  fevcral  faline  fubftanccs  which 
are  very  readily  foluble  in  any  kind  of  water, 
and  here  a  hard  water  may  be  employed 
where  the  objedl  is  only  to  procure  thefe  par- 
ticular falts.  For  culinary  purpofes,  water  is 
ufed  either  to  foften  the  texture  of  animal  or 
vegetable  matter,  or  to  extrad  from  it,  and 
prefent  in  a  liquid  form,  fome  of  its  foluble 
parts.  Soft  pure  water  will  fulfil  both  thefe 
objeds  better  than  hard  water,  and  at  the 
fame  time  the  colour  of  the  fubftance  en^- 

(a)  See  Berthollett's  admirable  work  L'Jrt  de  la  Tanture. 
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cloyed  will  vary,  as  well  as  its  folution.  Green 
vegetables  and  pulfe  arc  rendered  quite  pale, 
as  well  as  tender,  by  boiling  in  foft  water, 
whereas  in  a  hard  water  the  colour  is  more 
preferved  and  the  texture  lefs  altered,  becaufe 
in  the  former  cafe  the  colouring  matter  of  the 
vegetable  is  readily  extraded  by  the  men- 
ftruum,  whilft  in  the  latter,  more  of  it  re- 
mains, and  is  likewife  altered  by  the  chemical 
adion  of  the  earthy  or  neutral  falts.  The 
following  fimple  experiments  will  illuftrate 
thefe  fads. 

Experiment. — ^To  half  a  pint  of  cold  fcle- 
nitic  vat^r,  and  to  the  fame  quantity  of  cold 
diftilled  water,  w^ere  added,  in  fcparate  veffels, 
half  a  dram  of  green  tea.  After  ftanding  twelve 
hours,  the  infufion  in  diftilled  water  was 
higher  coloured,  more  bitter  than  the  other, 
and  ftruck  a  deeper  black  with  muriated  iron. 
The  felenitic  infufion  retained  its  earthy  fait, 
and  gave  a  copious  precipitate  with  muriated 
barytes  and  oxalic  acid  ;  and  the  leaves  that 
had  been  macerated  in  this  water,  had  a  harfh 
feel,  and  were  ftill  corrugated  and  not  opened 
by  the  infufion,  whereas  thofe  in  the  diftilled 


86 


water  were  foft,  open,  and  yellow,  like  tea 
leaves  from  which  common  tea  has  been 
made. 

Experiments  The  fame  experiment  was 

repeated  as  before,  only  that  the  tea  was  pow- 
dered, and  the  different  waters  added  hoiling 
hot.  The  felenitic  infufion  was  now  ra- 
ther higher  coloured  than  the  other,  and 
equally  ftrong  of  the  acid  of  galls,  for  in  each 
folution  the  bla'cknefs  produced  by  muriated 
iron  appeared  precifely  the  famej  it  was  taken 
away  by  the  fame  number  of  drops  of  fulphu- 
ric  acid,  and  reftored  by  the  fame  quantity  of 
carbonat  of  potafh. 

We  fee  therefore  by  th'efe  experiments, 
that  hard  water  is  lefs  powerful  in  foftening 
^e  texture  of  vegetable  leaves  than  foft  water, 
and  that  it  is  not  able  to  exert  its  full  effed:  in 
heightening  their  colour  till  affifted  by  heat : 
and  alfo,  that  the  gallic  acid  is  equally  well 
extraded  by  hard  as  by  foft  water,  when,  by 
raifmg  the  temperature,  the  power  of  the 
former  as  a  folvent  is  fully  exercifed. 

Various  methods  have  been  fuggefted  of 
correcting  certain  defers  of  particular  waters, 


4 


'87 


and  making  them  approach  more  nearly  in 
their  properties  to  pure  foft  water. 

Both  chemical  and  mechanical  means  have 
been  uied  with  this  intention ;  but  it  is  very 
feldom  that  the  former  can  be  employed  in  an 
adequate  degree,  without  "altering  the  tafte;  and 
thereby  rendering  the  water  unfit  for  drink- 
ing, though  it  may  be  ufeful  for  other  pur- 
pofes.  All  the  earthy  falts  which  would  op- 
poie  the  folution  of  foap,  may  be  decompofed 
by  a  mild  alkali,  which  will  caufe  the  earth 
to  precipitate,  and  the  addition  of  fo  much 
alkali,  and  the  converfion  of  an  earthy  into  a 
neutral  alkaline  fait,  will  not  injure  the  folvent 
powders  of  the  water  {a). "  Simple  boiling  will 
likewife  foften  thofe  waters  whofe  hardncfs 
confifts  in  mere  carbonated  earths,  efpecially 
the  calcareous.  As  this  expels  the  carbonic 
acid,  the  earth  fubfides.  This  however  will 
not  remove  lelenite  ;  and  as  moft  hard  waters 
contain  both  thefe  calcareous  falts,  boiling  is 
only  partially  ufeful.  Another  and  more  ex- 
tenfively  applicable  method  is  that  of  filtra- 

faj  The  afhes  of  fern  or  wormwood,  which  contain  a 
good  deal  of  carbonat  of  potafli,  are  often  ufed  in  various 
parts  of  the  country  for  foftening  hard  water  for  the  purpoie 
()f  wafhing. 
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tlon.    The  principle  of  this  procefs  is,  to 
caule  water  that  is  foul,  to  pafs  through  the 
very  minute  pores  of  any  fubftance  not  of 
itfelf  capable  of  imparting  any  thing  to  the 
water;  and  by  this  means  every  thing  which 
is  fimply  fufpended  in  the  liquor,  but  fo  in- 
timately diffufed  as  not  to  be  feparable  by 
mere  vepofe,  is  detained  in  the  fiher,  and  the 
water  pafTes  through  clear  and  limpid,  l^his 
is  a  procefs  which  is  performed  largely  within 
the  earth,  and  hence  we  find  the  pureft  waters 
to  arife  through  clean  fand  or  filiceous  rock. 
To  imitate  this  natural  procefs,  nothing  is  bet- 
ter than  the  porous  free-flone  of  which  filter- 
ing ftones  are  ufually  made.    Sand,  clear 
gravel,  pounded  glafs,  and  fimilar  fubftances, 
are  equally  fitted  for  this  purpofe.  Filtration 
may  be  performed  either  by  caufing  the  water 
to  defcend  by  its  own  weight  through  a  po- 
rous fubftance,   or  to  afcend  through  it  by 
capillary  attraction.  The  latter  method,  where 
it  can  be  adopted,  appears  preferable.    It  is 
•  to  be  obferved,  however,  that  common  fil- 
tration will  not  render  water  lefs  faline,  or 
feparate  any  thing  that  is  truly  diifolved, 
but  only  what  is  fufpended.    I  have  faid 
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•ommon  filtration,  for  it  has  been  fuppofed 
by  fomc,  that  fea  water  when  pafTmg  up 
through  a  confiderable  ftratum  of  fand,  may- 
be deprived  of  its  fait,  as  well  as  the  impu- 
rities which  vifibly  foul  it.  It  is  certain  that 
in  many  places  remarkably  good  frefh  water 
is  found  by  digging  a  few  feet  in  the  fand  on 
the  fea  fliore,  at  a  very  fhort  diftance  from 
the  high-water  mark.  This  is  the  cafe  at 
Yarmouth  on  the  Norfolk  coafl:,  and  the  wa- 
ter procured  from  thefe  wells,  is  purer  than 
any  other  that  is  found  about  the  town  ;  but 
there  is  no  dired  evidence  that  this  is  fea 
water  filtered  by  afcent  through  the  fand, 
fmce  it  may  be  well  fuppofed  to  be  frefli 
water  rifmg  from  a  greater  diftance  within 
land,  that  has  undergone  the  laft  degree  of 
purification,  by  its  paifage  through  the  fine 
clear  fand  of  which  the  foil  is  compofed,  for 
a  confiderable  diftance  off  the  fea  Ihore. 

Again,  there  are  numberlefs  inftances  where 
fprings  of  frefti  water  of  great  purity,  unquef- 
tionably  arifing  from  the  country  higher  up^ 
are  feen  clofe  to  the  fea  fliore.  Thus  at  Scar- 
borough, the  haven  is  always  left  dry  at  low 
water,  and  at  that  time  a  number  of  frefh 
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water  fprings  arc  detected  pouring  their  con- 
tents on  the  beach  which  is  left  bare  by  the  tide* 
However  the  poffibility  of  fweetening  fait 
water  by  mere  filtration  be  determined,  there 
is  no  method  that  we  are  yet  acquainted  with 
of  performing  this  with  fufficient  eafe  and 
expedition,  to  be  employed  for  ordinary  pur- 
pofes.    A.  turbid  brine,  by  pafhng  through  a 
tub  of  clean  fand,  will  run  through  perfedlly 
clear,  but  quite  as  fait  as  before.    It  appears, 
however,  that  an  earth  fufpended  by  car- 
bonic acid,  as  for  example,  the  carbonat  of 
lime,  will  in  a  confiderable  degree  be  fepa- 
rated  in  the  filter,  owing  to  the  very  divided 
furface  of  the  water,  by  which  much  of  this 
acid  will  be  diflipated;  and  thus  a  hard  water 
will  fometimes  be  rendered  fofter,  as  well  as 
clearer,  by  filtration. 
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CHAPTER  IV. 
ON  .PARTICULAR  MINERAL  WATERS. 

IN  this  chapter,  I  propofe  to  give  aa  ac- 
count of  fome  of  the  celebrated  mineral 
fprings  that  are  employed  medicinally,  efpe- 
cially  thofe  of  our  own  country,  or  which 
are  imported  from  foreign  parts,  and  ufed 
in  this  kingdom  as-  medicines,  and  are  of 
acknowledged  eificacy  and  eftabliflied  reputa- 
tion. A  complete  hiftory  of  every  circum- 
ftance  which  is  interefling  to  the  fcientiiic 
and  medical  inquirer  relating  to  any  mineral 
water,  embraces  a  number  of  particulars,  all 
of  which  contribute  to  give  a  clear  idea  of  its 
properties,  and  to  determine  the  choice  of  the 
invalid. 

The  hiftory  of  any  celebrated  fpring,  the 
firft  difcovery  of  its  remarkable  powers,  the 
gradual  fteps  by  which  it  has  acquired  a  high 
degree  of  fame,  and  the  elegant  baths  or 
other  buildings  which  haVe  contributed  to  its 
convenience  and  embelliflamcnt,.  are  particu- 
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lars  wliich  are  entertaining  and  often  inflr ac- 
tive ;  and  the  fcientiiic  reader  will  frequently 
find,  thai  it  is  only  by  flow  degrees  that  the 
efficacy  of  any  mineral  water  in  every  fpecies 
of  difeafe  to  which  it  is  applicable,  has  been 
eftablifhed  ;  as  foV  inftance,  where  its  ufe  as 
a  bath  long  preceded  its  employment  as  an 
internal  remedy. 

A  collateral  branch  of  inquiry  of  con- 
fiderable  importance,  is  that  of  fite,  under 
which  term  may  be  included  all  that  relates 
to  foil,  general  ftate  of  the  atmofphere, 
purity  of  air,  and  face  of  the  country 
around  the  fpot  that  is  enriched  by  this 
natural  treafure ;  '  and  which  are  circum- 
ftances  of  no  fmall  confequence  to  the  inva- 
lid, fmce  the  advantages  of  air,  excrcife,  and 
agreeable  profpedls,  in  moft  cafes  admirably 
coincide  with  the  general  curative  efFedl  of 
the  fpring  itfelf.  Thefe  advantages  have  often 
given  a  deferved  preference  to  one  water  over 
another  of  equal  medical  powers,  but  placed 
in  a  lefs  favoured  fituation.  The  fite  of  the 
fpring  itfelf,  the  fli'ata  of  earth  through  which 
it  penetrates,  and  the  nature  of  the  foil  out  of 
which  it  rifes  into  dav,  are  alfo  circumftances 
more  particularly  connected  wath,  and  often 
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throwing  much  light  on  its  chemical  compo- 
fition. 

In  examining  the  water  itfelf,  the  fenfihle 
properties  claim  the  firft  notice,  as  by  thefe 
we  are  often  able  to  form  a  pretty  accurate 
idea  of  the  nature  of  its  contents,  efpecially 
thofe  to  which  the  peculiar  medicinal  effedls 
are  to  be  attributed.  T^he  appearance  to  the  eye^ 
that  is,  whether  fparkling  or  quiet,  clear  or' 
turbid,  or  with  a  flight  fliade  of  colour ;  and 
efpecially  the  tajle,  whether  faline,  chaly- 
beate, or  bitter;  and  the  fmell^  whether  fetid> 
fulphureous,  or  fcentlefs ;  all  thefe  are  cir- 
cumfl:ances  of  great  importance,  and  naturally 
precede  the  chemical  inquiries.  The  tempe^ 
ratiire^  as  determined  by  the  thermometer,  is 
alfo  particularly  to  be  noticed,  as  it  fometimes 
forms  the  diftinguifliing  feature  of  a  feparate 
clafs  of  natural  waters,  and  is  independent  of 
chemical  compofition.  After  the  fenfible  pro- 
perties have  been  afcertained,  the  nature  and 
quantity  of  foreign  contents  are  to  be  deter- 
mined by  accurate  chemical  analyfis^  for  it  is 
by  this  alone,  that  we  can  come  to  a  certain 
knowledge  of  the  compofition  of  any  mineral 
fpring.    Chemifts  are  in  the  habit  of  ufing 
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two  methods  for  the  analyfis  of  waters ;  the 
one,  by  tefts  or  re-agents,  which  being  added 
to  the  fubjedt  to  be  examined,  will  produce 
either  a  change  in  colour,  or  more  ufually  a 
turbidnefs,  and  precipitation  of  one  or  other 
of  its  contents,  generally  in  conjunction  with 
a  part  of  the  re-agent ;  the  other,  by  evaporat- 
ing the  water  to  drynefs,  and  colleding  and  ex- 
amining the  gafeous  and  folid  contents  which 
are  feparated  during  the  procefs.  Much  praifc 
is  due  to  feveral  eminent  chemifts  of  the  pre- 
fent  day  (among  whom  we  may  particularly 
mention  the  Prefident  of  the  Royal  Irifli  So- 
ciety, Mr.  Kirwan)  for  improving  and  bringing 
to  great  perfe(S^;ion  the  analyfis  by  re-agents, 
and  efpecially  by  enabling  the  experimenter 
to  employ  this  method  for  afcertaining  the 
quantity,  as  well  as  the  nature  of  many  of  the 
foreign  contents  of  natural  waters ;  and  this 
may  prove  of  great  convenience  to  the  me- 
dical inquirer,  as  he  may  hereby,  without 
much  labour,  gain  a  very  accurate  knowledge 
of  thofe  fubftances  which  are  peculiarly  in- 
terefting  to  him,  and  negledl  thofe  which 
merely  concern  the  chemift.  We  muft  not 
however  intirely  confine  ourfelves  to  this 
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method  of  analyfis ;  but,  where  it  is  applicable, 
it  promifes  great  advantages  on  the  ground  of 
expedition  and  convenience. 

The  foreign  contents  of  a  mineral  water 
being  known,  the  next  objed  of  inquiry,  is 
the  fenfible  effeEls  which  it  produces  on  the 
human  body  on  being  received  into  the 
ftomach,  as  thefe  diredly  indicate  the  cafes  in 
which  it  may  be  applicable  as  a  medicine, 
and  lead  to  one  of  the  moft  important  of  all 
the  ufes  to  which  a  natural  fpring  can  be 
employed.  To  determine  thefe  with  precilion, 
and  efpecially  to  point  out  to  which  of  the 
foreign  contents  they  are  to  be  attributed, 
often  requires  much  judgment  and  obferva- 
tion  ;  and  in  fadl  is  one  of  the  moft  interefting 
fubjeds  connected  with  the  hiftory  of  a 
mineral  water.  The  circumftance  of  adding 
to  the  daily  ingefta  fo  large  a  quantity  of 
liquid,  and  alfo  fome  peculiarities  in  particular 
waters,  likewife  demand  fome  attention  as  to 
the  mode  of  ufing  them^  the  dofes  which  it  is 
proper  or  fafe  to  begin  with,  the  time  of 
!  the  day  in  which  they  fhould  be  employed, 
I  and  the  general  mode  of  living  which  will  in 
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the  beft  manner  co-operate  with  thefe  na- 
tural medicines.  Thefe,  with  the  requifite 
duration  of  the  courfe,  and  certain  other 
local  circumftanccs,  are  generally  laid  down 
with  great  judgment  and  difcretion  by  the 
writers  and  praditioners  on  the  fpot,  to 
w^hom  we  may  fafel^  refer  as  the  beft  au- 
thorities. 

When  all  the  particulars  which  I  have 
enumerated  are  fully  afcertained,  we  may 
then  look  upon  our  knowledge  of  any  of 
thefe  falutary  fprings  as  complete,  at  leaft 
as  far  as  our  prefent  ftate  of  information 
will  allow,  and  we  fhall  then  be  better  pre- 
pared to  make  the  moft  important  ufe  of  the 
fads  that  we  are  poiTelTed  of,  which  is,  a 
fyftematical  arrangement  of  the  materia  me- 
dica  of  natural  waters,  founded  on  adual 
experiment,  and  of  their  application  to  eVery 
difeafe  in  which  they  promife  to  produce  any 
benefit. 

Writers  on  mineral  waters  have  been  at 
much  pains  to  form  an  arrangement  of  the 
great  variety  of  fpecies  that  occur,  the  bafis 
of  which  is  generally  a  claffification  of  their 
foreign  contents.     This  doubtlcfs  may  be 
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done  to  a  certain  degree,  if  we  are  not 
anxious  to  claffify  with  too  much  minute- 
nefs ;  but  great  difficulties  will  always  attend 
fuch  a  divifion,  efpecially  as  the  diftindtion 
muft  in  many  cafes  be  entirely  artificial. — ■ 
The  acquifition  of  foreign  ingredients  to  any 
natural  fpring  of  water,  muft  often  depend 
on  accidental  circumftanccs,  and,  in  general, 
nature  feems  to  follow  no  rules  for  the  for- 
mation of  claffes  of  mineral  waters,  except  that 
of  not  counterading  the  eftablifhed  laws  of 
chemical  affinity.  So  we  find  the  chalybeate 
principle  either  folitary,  or  united  with  a 
natural  alkaline,  or  an  earthy  fait,,  and  both 
in  cold  and  thermal  fprings.  Again,  the  mere 
circumftance  of  temperature  forms  an  im- 
portant diftindion  in  mineral  waters,  efpeci- 
ally with  regard  to  their  ufe  as  a  bath  in 
various  difeafes  ;  and  here,  pretty  confiderable 
differences  of  chemical  compofition  are  of 
little  pradical  confequence.  Still,  however,  it 
is  of  confiderable  ufe,  to  arrange  under  fome 
order  the  numerous  individual  fprings  that 
have  the  appellation  of  miner al^  (and  no 
order  is  fo  good  as  one  founded  on  chemical 
diltindion)  where  the  objed  is  to  prefent 
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a  complete  catalogue  of  all  thofe  that  have 
acquired  any  degree  of  local  celebrity  ;  only, 
in  proportion  as  .chemical  knowledge  in- 
creafes,  this  mode  of  claffification  muft  un- 
dergo fucceffive  alterations.  Such,  however, 
is  not  my  obje£l  in  the  following  pages ;  for, 
independently  of  the  great  extent  requifite  to 
notice  every  mineral  water,  there  arc  a  vaft 
number  that  are  but  little  known  and  in- 
quired into,  and  therefore  the  chemical  ana- 
lyfis  of  thefe  muft  be  very  imperfect ;  and 
there  are  ftill  more,  perhaps,  whofe  medical 
virtues  may  be  referred  to  one  or  two  well- 
known  fubftances  that  exift  in  higher  perfec- 
tion in  other  and  more  frequented  fprings. 

I  have  therefore  feleded  among  a  great 
number,  thofe  only  that  deferve  particular 
attention,  or  have  acquired  great  celebrity, 
or  may  be  confidered  as  fair  fpecimens  of  a 
numerous  clafs.  The  order  which  I  have 
preferred  to  follow,  is  chiefly  that  of  degree 
of  foreign  impregnation  with  any  thing  that 
fhews  a  fenfible  and  ftriking  difference  from 
common  water ;  beginning  with  the  moft 
fimple,  and  proceeding  to  thofe  that  are  the 
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moft  compound,  and  whofe  analyfis  is  the 
moft  complicated.  Some  of  thefe  are  to  be 
confidered  as  examples  of  a  whole  genus,  as 
where  the  Malvern  water  is  made  the  head 
of  the  remarkably  pure  waters,  or  the  Tun- 
bridge,  of  the  fimple  chalybeates ;  others 
again,  fuch  as  that  of  Bath  or  Buxton,  have 
been  confidered  as  peculiar  natural  produc- 
tions, and  on  that  account  they  are  given 
without  reference  to  any  particular  clafs.  We 
have  ftill  to  regret  confiderable  deficiencies  in 
the  analyfis  of  feveral  waters,  and  inaccuracy 
in  others ;  though  in  many  cafes  thefe  more 
concern  the  curious  than  the  diredly  ufeful 
part  of  the  inveftigation  of  mineral  waters. 
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MALVERN  WATER. 

The  extenfive  and  lofty  range  of  the 
Malvern  hills,  diftinguifhed  by  the  ftriking 
elegance  of  their  outline,  occupies  a  great  part 
of  the  fouth  weft  of  the  county  of  Worcefter, 
forming  a  diftant  boundary  to  the  rich  vale 
of  the  Severn  lying  to  the  eaft,  and  ftanding 
as  a  frontier  between  this  county  and  that  of 
Hereford.  The  range  of  hilly  country  which 
beautifully  diverfifies  the  face  of  Hereford- 
fhire,  terminates  in  the  Malvern  hills,  rnd 
from  their  fummit  the  eye  is  gratified  with 
a  view  of  rich  cultivation  and  natural  beauty 
inferior  to  none  which  England  can  produce, 
confifting  of  numerous  orchards,  of  large 
plantations  of  hops,  and  an  agreeable  mixture 
of  open  and  arable  land. 

The  village  of  Great  Malvern,  fituated 
about  half  way  between  Ledbury  and  the 
city  of  Worcefter,  has  for  many  years  been 
celebrated  for  a  fpring  of  remarkable  purity, 
which  has  acquired  the  name  of  the  Holy 
Well,  from  the  reputed  fandity  of  its  waters, 
and  the  real  and  extenfive  benefit  long  de- 
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rived  in  various  .cafes  from  its  ufe.  The 
Holy  Well  ilRies  high  up  the  hill,  midv^ray 
between  the  villages  of  Great  and  Little 
Malvern,  from  a  foil  which  is  chiefly  lime- 
ftone,  but  interfperfed  with  a  large  quantity 
of  quartz,  and  a  hard  red  filiceous  earth. 
The  limeftone  on  the  Herefordfhire  fide  is 
ufed  largely  both  for  burning  into  lime  and 
for  building.* 

The  Holy  Well  water,  when  firft  drawn, 
appears  quite  clear  and  pellucid,  and  does 
not  become  fenfibly  turbid  on  Handing.  It 
pofTeiTes  fomewhat  of  an  agreeable  pungency 
to  the  tafte,  but  this  is  not  confiderable.  In 
other  refpe£ls,  it  does  not  diiFer  in  tafte  from 
pure  good  foft  water.  With  different  re- 
agents it  fhews  the  following  properties : 

*  See  the  Medical  Trafls  of  the  late  John  Wall,  M.  D.  of 
Worcefter,  firft  publifhed  in  1756,  and  fince  re-publifhed  by 
his  fon  Martin  Wall,  M.  D.  in  1780.  The  Treatife  by  Dr. 
John  Wall  on  Malvern  Holy  Well  is  highly  judicious  and  fenfible, 
and  contains  many  ftriking  cafes,  but,  from  the  time  in  which  it 
■was  written,  is  defedtive  in  the  chemical  part.  This  is  fuppHed 
in  a  fatisfadory  way  in  the  Appendix  given  by  his  fon,  along 
with  valuable  additions  to  the  medical  part.  As  the  obfcrvations 
are  all  given  from  perfonal  experience  during  a  long  refidcnce  on 
the  fpot,  and  appear  perfedlly  authentic,  we  may  rely  with  con- 
fidence on  fuch  refpedlable  authority. 
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On  adding  lime  water  tq  it  frefli  from  the 
fpring,  a  precipitate  of  fine  flocciili  was  formed, 
Ihewing  the  prefence  of  carbonic  acid. 

No  alkali,  however,  caufed  any  fenfible 
turbidnefs,  and  with  foap,  the  water  mixed 
uniformly  into  a  fmooth  opaline  folution. 

Nitrated  filver  gave  a  white  precipitate, 
growing  dark  by  expofure  to  air,  which 
fhewed  the  prefence  of  fome  fait  with  the 
bafis  of  muriatic  acid. 

Iron  filings  added  to  the  frefh  water,  and 
the  bottle  corked  up,  were  fo  far  a£ted  on  as 
to  give  fenfible  tefts  of  a  chalybeate  after 
ftanding  fome  hours,  indicating  the  prefence 
of  fome  difengaged  carbonic  acid. 

On  evaporating  two  pounds  of  the  water 
to  drynefs,  about  two  grains  of  an  earth  was 
left  behind,  which  effervefced  with  dilute 
fulphuric  acid ;  the  water,  when  much  con- 
centrated, gave  now  fome  precipitate  with  a 

cauftic  alkali. 

The.  abfolute  quantity  of  refiduum  is  dif- 
ferently eftimated.  Dr.  J.  Wall  evaporated, 
after  a  very  dry  feafon,  three  quarts  of  the 
water  in  a  filver  vefTel,  and  found  no  other 
fediment  than  a  flight  trace  or  difcoloration 
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I  left  upon  the  filver;  and  even  after  a  rainy 
;  feafon,  only  half  a  grain  was  collected  from 
two  quarts  of  water.  Dr.  Martin  Wall, 
however,  found  a  refiduum  of  one  grain  in 
the  pint  of  the  frefli  water ;  whence  we  may- 
conclude,  that  it  is  not  precifely  the  fame  at 
every  time,  and  is  in  fome  meafure  afFeded 
,  by  the  degree  of  moifture  of  the  feafon ;  but 
even  in  its  leaft  pure  ftate,  it  contains  lefs  folid 
matter  than  almoft  any  other  natural  fpring 
that  we  are  acquainted  with. 

The  contents  of  Malvern  Holy  Well,  there- 
fore are ;  fome  carbonic  acid,  which  is  in  an 
uncombined  ftate,  capable  of  acting  on  iron, 
and  of  giving  a  little  tafte  to  the  water, 
but  the  exadt  quantity  of  which  has  not  been 
I  afcertained ;  a  very  fmall  portion  of  earth, 
either  lime  or  magnefia,  united  with  the  car- 
bonic and  marine  acids  j  perhaps  a  little  neu- 
tral alkaline  fait ;  and  a  very  large  proportion 
of  water ;  for  we  may  add,  that,  the  carbonic 
acid  perhaps  excepted,  the  foreign  matter  is 
lefs  than  that  of  any  fpring  water  which  we 
ufe.    No  iron  or  metal  of  any  kind  is  found 
in  it,  though  there  are  chalybeates  in  the 
neighbourhood. 
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It  Is  fingular,  that  notwithftanding  its  ap- 
parent purity,  this  water  is  faid  not  to  keep 
well,  and  foon  acquires  a  fetid  fmell  by  (land- 
ing in  open  veflels.  Dr.  Wall  conjectures, 
that  part  of  this  may  be  owing  to  the  impu- 
rities of  tubs  and  other  vefTels  being  fo  readily 
foluble  in  this  remarkably  pure  water. 

Malvern  water,  like  many  others,  was  at 
firft  only  employed  as  an  external  application, 
and  this  indeed  is  ftill  its  principal  ufe,  though 
it  is  extended  with  fome  advantage  to  a  few 
internal  difeafes.  It  has  been  found  highly 
efficacious  in  painful  and  deep  feated  ulcera- 
tions, the  confequence  of  a  fcrophulous  habit 
of  body,  and  which  are  always  attended  with 
much  local  irritation  and  often  general  fever. 
Applied  to  the  fore,  it  moderates  the  profufe- 
nefs  of  the  difcharge,  correds  the  foetor  which 
fo  peculiarly  marks  a  caries  of  the  bone,  pro- 
motes the  granulating  procefs,  and  a  falutary 
exfoliation  of  the  carious  part ;  and  by  a  long 
perfeverance  in  this  courfe,  very  dangerous 
and  obftinate  cafes  have  at  laft  been  intirely 
cured.  Inflammation  of  the  eye,  efpecially 
the  ophthalmia  which  is  fo  troublefome  in 
fcrophulous  habits,  often  yields  to  this  fimple 
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application,  and  we  find  that  for  a  great  num- 
ber  of  years,  perfons  afflided  with  fore  eyes, 
have  been  in  the  habit  of  reforting  to  Malvern 
Holy  Well.  Another  order  of  external  difeafes 
for  which  this  water  is  greatly  celebrated,  is 
that  which  has  been  included  under  the  ge- 
neral name  of  cutaneous  eruptions ;  and  evea 
thofe  obftinate  cafes  of  dry  defquamations, 
that  freque'ntly  follow  a  fudden  application  of 
cold  in  irritable  habits,  are  often  cured  by  this 
remedy.     Where  the  fkin  is  hot  and  dry, 
it  remarkably  relieves  the  intolerable  itching 
of  herpetic  diforders,  and  renders  the  furface 
of  the  body  more  cool  and  perfpirable.  It 
appears,  however,  from  a  nice  obfervation  of 
Dr.  Wall,  that  this  method  of  treatment  is 
not  fo  fuccefsful  in  the  cutaneous  eruptions 
of  very  lax  leucophlegmatic  habits,  where 
the  extremities  are  cold,  and  the  circulation 
languid ;  but  that  it  fucceeds  beft  where  there 
is  unufual  irritation  of  the  Ikin,  and  where  it 
is  apt  to  break  in  painful  fiflures,  that  ooze  out 
a  watery  acrid  lymph.    On  the  firft  applica- 
tion of  this  water  to  an  inflamed  furface,  it 
will  often  for  a  time  increafe  the  pain  and 
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irritation,  but  thefe  efFeds  go  off  in  a  fe\;^ 
days. 

The  great  benefit  arifing  from  ufing  Malvern 
water  as  an  external  remedy  in  difeafes  of 
the  fkin  and  furface  of  the  body,  have  led  to 
its  employment  in  fome  internal  diforders, 
and  often  with  confiderable  advantage.  Of 
thefe,  the  moft  important  are  painful  affedions 
of  the  kidnies  and  bladder,  attended  with  the 
difcharge  of  bloody,  purulent,  or  foetid  urine  ; 
the  he£tic  fever  produced  by  fcrophulous  ulce- 
ration of  the  lungs,  or  very  extenfive  and 
irritating  fores  on  the  furface  of  the  body, 
and  alfo  fiftulas  of  long  ftanding  that  have 
been  neglected,  and  have  become  conftant  and 
troublefome  fores. 

The  Malvern  water,  though  unqueftionably 
of  great  benefit  in  many  of  the  cafes  that  we 
have  juft  enumerated,  is  in  general  a  pcrfedly 
fafe  application,  and  may  be  ufed  with  the 
utmoft  freedom,  both  as  an  external  drefling 
for  fores,  and  as  a  common  drink ;  and  this  I 
is  particularly  the  cafe  with  the  common^ 
people  that  refort  to  this  fpring  for  cutaneous 
complaints  or  other  fores,  who  are  in  the 
conftant  habit  of  dipping  their  linen  in  the 
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water,  drefling  with  it  quite  wet,  and  renew- 
ing this  application  as  often  as  it  dries.  The 
perfect  fafety  of  this  pradice  on  a  prcternatu- 
rally  irritated  furface,  has  been  afcertained 
by  long  experience,  and  is  in  itfelf  an  impor- 
tant circumftance  in  illuftrating  the  efFedt  of 
moifture  on  the  furface  of  the  body. 

The  internal  ufc  of  Malvern  water,  Is 
fometimes  attended  at  firft  with  a  flight  naufea, 
and  not  unfrequently  for  the  firft  day  or  two, 
it  occafions  fome  degree  of  drowfinefs,  vertigo, 
or  flight  pain  of  the  head,  which  comes 
on  a  few  minutes  after  drinking  it.  This 
effed  Dr.  Wall  ingenioufly  explains  from  the 
temporary  plethora  of  the  vefl^els  of  the  head, 
occafioned  by  the  great  eafe  and  rapidity  with 
which  this  pure  liquid  enters  the  abforbent 
fyftem.  Thefe  fymptoms  go  off  fpontaneoufly 
after  a  few  days,  or  may  readily  be  removed 
by  a  mild  purgative.  The  effeds  of  thiji 
water  on  the  bowels  are  not  at  all  conftant ; 
frequently  it  purges  brifl?:ly  for  a  few  days, 
but  it  is  not  uncommon  for  the  body  to  be 
rendered  coftive  by  its  ufe,  efpecially,  as  Dr. 
Wall  obferves,  with  thofe  who  are  accuftomed 
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to  malt  liquors.  In  all  cafes  It  decidedly  in- 
creafes  the  flow  of  urine,  and  the  general  health 
of  the  patient ;  his  appetite  and  fpirits  almoft 
invariably  improve  during  a  courfe  of  the 
water,  if  it  agrees  in  the  firft  inftance.  To 
this,  the  fine  mountain  air,  and  beauty  of  the 
fituation,  which  tempt  the  invalid  to  adivc 
exercife,  will  doubtlefs  much  contribute ;  and 
the  temperance  and  regularity  of  life  which  are 
generally  obferved  in  th^fe  places  by  patients 
of  every  rank,  will  aflift  in  fecuring  the  ad- 
vantage which  has  been  gained  by  the  ufe  of 
the  water. 

The  duration  of  a  courfe  of  Malvern 
water  mufl:  vary  very  confiderably,  on  ac- 
count of  the  different  kinds  of  difeafe  for 
which  this  fpring  is  rcforted  to.  Cafes  of  | 
obftinate  fcrophulous  fores,  efpecially  with 
caries  in  any  bone,  are  always  long  in  healing, 
and  require  a  refidence  here  for  a  confiderable 
time.  The  fanffe  may  be  faid  of  very  obfti- 
nate herpetic  eruptions ;  but  where  the  cu- 
taneous affedion  is  mild,  or  where  a  tendency 
to  it  comes  on  at  ftated  time^,  which  is  fome- 
times  the  cafe,  this  habit  may  be  checked  by  a 
fliort  ufe  of  this  water ;  and  hence  fome  per- 
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fons  who  arc  liable  to  this  diforder  make  an 
annual  viiit  to  this  falubrious  fpring.  {a) 

Adjoining  to  Great  Malvern,  and  a  little 
higher  up  the  hill,  is  a  very  light,  pleafant, 
chalybeate  water;  but  which,  except  the  iron, 
held  in  Iblution  by  carbonic  acid,  is  as  free 
from  foreign  contents  as  the  Holywell,  and 
forms  a  valuable  addition  to  the  natural  riches 
of  this  fituation. 

The  Malvern  water  may  be  confidered  as 
the  heft  fpecimen  that  we  pofTefs  of  a  remark- 
ably pure  natural  fpring,  which  has  acquired 
a  high  reputation  as  a  medicine  :  there  are 
feveral  others  in  this,  as  in  moft  other  countries, 
which  have  rifen  to  great  confequence,  and 
have  been  in  like  manner  celebrated  in  the  cure 
of  inflammations  of  the  eyes,  fcrophulous  fores, 
and  all  cutaneous  eruptions.  Indeed  it  ap- 
pears natural,  in  thefe  unfightly  and  often 
loathfome  dilorders,  for  the  fuffcrer  to  repair 
to  the  pureft  and  moil  copious  fource  of  the 

{(i)  As  T  think  that  the  greater  part  of  the  good  tffedts  of  this 
water  arc  to  be  attributed  to  its  purity,  I  flull  take  fome  further 
notice  of  it  in  the  chapters  on  the  medicinal  ufe  of  Jimple  water, 
at  the  end  of  the  volume,  to  which  I  fhall  beg  leave  to  refer  the 
reader. 

t 
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cleaning  element  water,  whole  refrefliing 
coolnefs  is  fo  powerful  in  allaying  irritation. 
One  more  example  of  this  clafs  deferves  fome 
notice,  for  the  celebrity  which  it  formerly  en- 
joyed on  this  account,  and  the  fandity  attached 
to  its  waters. 

Saint  Winifrede's  well,  in  the  parifh  of  the 
town  of  Holywell,  in  the  county  of  Flint, 
is  one  of  the  fineft  and  moft  copious  fprings 
in  the  kingdom,  {a)  It  rifes  out  of  the  lower 
extremity  of  a  limeflone  rock,  and  boils  up 
with  great  vehemence  through  the  crevices  of 
a  handfome  ftone  refervoir.  This  is  inclofed 
in  a  beautiful  polygonal  building,  of  the  form 
of  a  temple  in  Gothic  architecture,  dedicated 
to  the  tutelary  faint  of  the  fountain,  which 
preferves  its  fource  from  accidental  pollution. 
From  the  fpring  head  it  flows  into  a  fpacious 
bath,  neatly  confl:ru<5ted  of  ftone,  and  over- 
flowing thence,  it  purfues  its  courfe  in  a 
deep  ftony  channel,  and  forms  a  confiderable 
ftream ;  which,  in  the  Ihort  courfe  of  two 
miles  to  the  Dee,  where  it  terminates,  is  made 
eminently  fubfervient  to  the  purpofes  of  manu- 

(a)  See  Pejinant's  Tour  in  North  Wales,  and  the  Hiftory 
ofthe  Pariflies  of  Whitford  and  Holywell,  by  the  fame  eminent 
author. 
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fadure,  by  turning  the  machinery  of  corn 
mills,  cotton  mills,  and  efpecially  the  vaft 
and  numerous  works  in  copper  and  brafs  of 
the  Anglefea  copper  company,  {d)  {c) 

Saint  Winifrede's  well  is  a  remarkably  clear, 
pure,  well-tafted  water,  and  is  ufed  by  the 
inhabitants  around  for  all  domeftic  purpofes. 
A  century  ago,  the  virtues  of  this  noble  fpring 
were  more  celebrated  than  they  are  at  prefent, 
and  the  town  of  Holywell,  then  chiefly 
known  for  its  pofleffing  this  natural  treafure, 
was  crouded  with  vifitors  from  every  part  of 
North  Wales.  Though  its  utility  now  is 
principally  confined  to  the  inhabitants,  and 
to  the  purpofes  of  manufacture,  there  is  no 
reafon  to  doubt  of  its  medicinal  efficacy  in 
the  diforders  before  mentioned,  which  are 
precifely  thofe  for  which  the  Malvern  fpring 
is  now  frequented. 

(3)  See  Alkinn's  Tour  in  North  Wales. 

(c)  It  is  a  fingular  circumfbnce  that  mill  wheels,  and  other 
machinery,  if  made  of  wood,  are  rotted  remarkably  foon  by 
remaining  in  this  water.  This  is  found  to  be  owing,  as  Mr. 
Pennant  obferves,  to  a  fpecies  of  mofs  which  attaches  itfelf  to 
the  wood,  and  for  the  produaion  of  which  this  water  appeaia 
unufually  favourable.  This  inconvenience  has  obliged  the  manu- 
fafturer  to  ufe  caft-iron  water  wheels. 
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BRISTOL  HOTWELL. 

This  celebrated  fpring  is  fituated  at  the 
bottom  and  fouthern  extremity  of  St.  Vin- 
cent's rock,  a  lofty  cliff  on  the  banks  of  the 
Avon,  on  the  Gloucefterfliire  fide,  about  a 
mile  below  the  city  of  Briftol,  and  within 
four  of  the  noble  and  extenfive  arm  of  the  fea, 
known  by  the  name  of  the  Briftol  Channel. 

The  fite  of  Briftol  Hotwell  appears  to  be 
one  of  thofe  choice  and  favoured  fpots  that 
are  peculiarly  calculated  for  the  pleafure  and 
comfort  of  the  invalid.  High  ridges  of  dry 
limeftone  cliffs  fheltcr  it  from  the  bleak  north 
and  eaft  winds,  and  from  the  boifterous  weft 
which  are  fo  frequent  and  powerful  on  that 
fide  of  the  kingdom  ;  and  it  is  only  open  to 
the  fouth,  a  quarter  in  which  expofure  is  the 
moft  agreeable.  By  the  lover  of  pidurefque 
beauty  the  banks  of  the  Avon  have  been 
long  cheriftied,  for  the  whole  adjacent  coun- 
try abounds  with  beautiful  fcenery  and  ro- 
mantic profpeds.  The  fine  open  downs 
on  the  neighbouring  hills  enjoy  a  pure  and 
healthful  atmofphere,    and  delightful  views 
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of  the  fliores  of  the  Avon,  on  the  one  fide 
an  abrupt  rock,  on  the  other  a  gentle  flope 
wooded  to  the  water's  edge;  and  in  the  dif- 
tance  is  feen  the  wide  eftuary  of  the  Severn 
in  the  Briftol  Channel. 

St.  Vincent's  rock,  from  the  botton^  of 
which  the  Hotwell  fprings  into  day,  is  com- 
pofed  principally  of  a  hard,  compad:,  and 
very  fine  limeftone,  interfperfed  with  calca- 
reous fpar,  and  alfo  containing  thofe  very 
tranfparent  quartz  cryftals,  formerly  much 
efteemed  and  known  by  the  name  of  Briftol 
Stones.  This  rock  is  the  fcene  of  great  bu- 
finefs,  on  account  of  the  large  quarries  that 
are  hollowed  out  of  its  fide,  whence  is  pro- 
cured a  fine  ftone  for  the  purpofes  of  building, 
and  alfo  excellent  for  being  burnt  into  quick- 
lime, which  is  confumed  to  a  large  extent  in 
the  country,  and  exported  in  vaft  quantities 
to  the  Weft  Indies,  where  it  is  employed  in 
the  manufadure  of  fugar. 

The  Hotwell  fpring  is  a  very  fine  clear  te- 
pid water,  fo  copious  as  to  difcharge  about 
forty  gallons  in  a  minute.  The  frefh  water 
is  inodorous,  perfedly  limpid  and  fparkling, 
and  fends  forth  numerous  air  bubbles  when 
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poured  into  a  glafs.  It  is  very  agreeable  to  the 
palate,  but  without  having  any  very  decided 
tafte,  at  leaft  none  that  can  be  well  diftinguilhed 
by  a  common  obferver.    Its  fpecific  gravity  is 
only  1.OC077  which  approaches  fo  near  to 
that  of  diftilled  water,  that  this  circumftance 
alone  would  fhew  that  it  contained  but  a 
very  fmall  admixture  of  foreign  contents. 
This  water,  as  its  name  imports,  is  a  thermal 
fpring,   but  one  in  which  the  heat  is  very 
moderate.    The  exa(^t  temperature  is  given 
differently  by  different  obfervers,  which  may 
be  partly  owing  to  a  flight  adual  variation  in 
its  heat,  but  principally  to  a  little  difference 
in  thermometers.    Taking  the  average  of  the 
mofl  accurate  obfervations,  it  may  be  reckon- 
ed at  74°,    and  this  does  not  very  fenfibly 
vary  during  winter  or  fummer.     A  little 
peculiarity  attends  this  fountain,  which  re- 
quires to  be  mentioned.     The  fpring  tides 
are  known  to  rife  to  a  remarkable  height 
in  the  Severn  and  Avon,  and  with  great 
rapidity.    The  Hotwell,  although  confider- 
ably  higher  than  the  river,  is  however  fo 
far  affeded  by  a  fpring  tide,  as  to  become 
thereby  in  fome  degree  turbid,  and  is  then 
not  thought  quite  fo  efficacious.    This  gives 
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rife  to  a  refinement  in  pradice,  in^  avoiding 
the  medical  iile  of  the  Hotwell  during  thefe 
periods,  till  by  about  two  hours  pumping, 
the  water  returns  to  its  original  purity  (a), 

Briftol  water,  befides  being  employed  me- 
dicinally at  the  fpring  head,  which  is  in  fadt 
but  a  fmall  part  of  its  confumption,  is  ufed 
largely  at  the  table  at  the  Hotwells,  and  for 
all  domeftic  purpofes.  Its  foftnefs,  or  free- 
dom from  earthy  falts,  is  almoft  proverbially 
known ;  and  from  its  excellent  quality  of 
keeping  untainted  for  a  great  length  of  time 
in  hot  climates,  it  forms  a  moft  valuable 
water  for  long  voyages,  and  is  accordingly 
exported  in  great  quantities  to  diftant  parts. 

The  contents  of  this  water  have  been  afcer- 
tained  at  various  times  by  able  chemifts,  and 
in  the  modern  improved  ftate  of  chemical 
analyfis,  nothing- further  feems  to  be  required 
to  complete  our  knowledge  of  this  water; 
nor  does  it  appear  probable,  that  there  exifts  in 
it  any  fubftance  which  has  not  been  deteded, 

(rt)  The  real  difference  of  the  water  at  thefe  times,  is  how- 
ever, very  trifling.  Dr.  Carrick  found  it  to  amount  to  no  more 
than  about  three  grains  and  a  half  of  folid  matter  in  a  gallon, 
during  the  fpring  tides. 
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although  fome  difference  may  arife  in  efti- 
mating  the  exa£t  quantities  of  thefe  contents, 
none  of  which  are  in  themfelves  at  all  un- 
common or  peculiar  to  this  fpring. 

Briftol  water  contains  both  folid  and  gafeous 
matter,  and  the  diftind:ion  between  the  two 
requires  to  be  attended  to,  as  it  is  owing  to 
the  very  fmall  quantity  of  the  former,  that  it 
defcrves  the  charad;er  of  a  very  pure  natural 
fpring  ;  and  to  an  excefs  in  gafeous  contents, 
that  it  feems  to  be  principally  indebted  for  its 
medical  properties,  w^hatever  tlicy  may  be, 
independent  of  thofe  of  mere  water,  with  an 
increafe  of  temperature. 

The  folid  contents  are  eftimated  by  Dr. 
Higgins,  at  57  grains  in  the  gallon;  by 
Dr.  Nott,  at  52;  by  Dr.  Carrick,  at  47-I;  by 
others,  Hill  lower  ;  but  as  the  analyhs  of  Dr. 
Carrick  comes  the  neareft  to  the  average  of 
the  diflerent  calculations,  and  as  he  gives  the 
quantity  of  gafeous  matter,  and  all  the  par- 
ticulars of  an  examination  apparently  con- 
dud:ed  with  attention  and  accuracy,  we  fhall 
chiefly  follow  this  authority,  (b) 

[h)  See  Dr.  Carrick's  "  DilTertation  on  the  Medical  and 
Chemical  properties  of  the  Briftol  Hotwell,  1797." 
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Frelh  Briftol  water,  when  warm  from  ihe 
Tpring,  fhews  tlie  following  appearances  witli 
the  feveral  re-agents  : 

The  blue  of  iyrup  of  violets  is  fliglitly 
changed  to  a  green,  fliewing  the  prefcnce  of 
an  uncombined  alkali,  or  elfe  an  aerated  earth. 

The  yellow  of  turmeric  is  not  altered, 
{hewing  therefore  the  abfence  of  an  alkali, 
and,  by  dire(5t  inference,  that  the  change  on 
the  preceding  tefl  was  produced  by  an  aerated 
earth. 

The  red  of  Brazil  wood,  and  the  blue  purple 
of  litmus,  are  fcarcely  changed  by  the  w^ater, 
indicating  that  the  carbonated  earth  is  in  very 
fmall  quantity. 

The  fixed  and  volatile  carbonated  alkalies 
produce  a  w^hite  precipitate,  by  decompofing 
fome  earthy  fait  diffolved  in  the  water. 

Pruflian  alkali  and  tindure  of  galls  occafion 
no  change  ;  (hewing  thereby  the  abfence  of 
any  kind  of  metallic  fait. 

The  prefence  of  carbonic  acid  is  deteded, 
by  caufing  an  immediate  milkinefs  and  white 
precipitate  when  lime  water  is  added.  ' 

The  precipitate  produced  by  acid  of  fugar, 
added  to  this  water,  indicates  the  prefence  of 
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lime;  muriat  of  barytes  difcovers  fulphuric 
acid  :  and  nitrat  of  filver  exhibits  the  muriatic 
acid. 

Nothing  of  a  fulphureous  nature  appears 
by  the  delicate  teft  of  acetitc  of  lead. 

A  further  analyfis  of  Briftol  water  by  flow 
evaporation  to  drynefs,  gave  to  Dr.  Carrick, 
the  following  contents  in  the  wine  gallon  : 
Of  muriated  magnefia  .  .  7.25 

—  muriated  foda    ....  4.00 

—  fulphated  foda  ....  11.25 

—  felenite   ii'75 

—  carbonated  lime   .  .  .  13.50 

47-75 

Total  47I:  grains  of  folid  contents. 

During  the  evaporation,  33  cubic  inches  of 
air  were  expelled,  which,  when  collected  in 
proper  velTels,  and  fubjefted  to  examination, 
were  found  to  confift  of  30  inches  of  carbonic 
acid  gas,  and  3  inches  of  common  air. 

It  appears,  therefore,  that  a  Winchefter 
gallon  (of  231  cubic  inches)  of  Briftol  Hotwell 
w^ater  contains  only  47^  grains  of  folid 
contents,  of  which  rather  lefs  than  half  are 
neutral  falts  with  the  bafis  of  foda,  and  the 
remainder  are  calcareous  falts  :  but  that  it  alfo 
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holds  ill  folution  about  -i  to  i-  of  its  bulk  of 
a  gas,  which  is  chiefly  carbonic  acid. 

The  general  inference  from  this,  as  well 
as  every  other  analyfis  of  Briftol  water,  is, 
that  it  is  confiderably  pure  for  a  natural 
fpring,  containing  no  other  folid  matter  than 
is  found  in  almoft  all  common  fpring  water, 
and  in  lefs  quantity.    Moft  of  thefe  contain 
at  leaft  8  or  i  o  grains  in  the  pint  of  foreign 
contents,  and  often  much  more,  and  are  very 
commonly  hard  ;  Briftol  water  contains  only 
fix  grains,  and  is  foft.    This  quantity,  how- 
ever, is  more  than  in  fever'al  river  waters.  Qn 
the  other  hand,  its  gafeous  contents  far  exceed 
thofe  of  common  fprings,   as  thefe  feldom 
hold  in  folution  more  than  from        to  of 
their  bulk  of  any  kind  of  air;   but,  as 'a 
mineral  water,  the  proportion  of  air,  even  in 
Briftol  water,  is  very  fmall.    It  may,  there- 
fore, be  defcribed  as  a  pure,  warm,  flightly 
acidulated  fpring. 

The  fenfibk  effecfts  generally  allowed  to  be 
produced  by  this  water  when  warm  and  frefh 
from  the  fpring,  are,  at  fir  ft  a  gentle  glow  in 
the  ftomach,  to  which  fucceeds  fometimes  a 
flight  degree  of  head-ach  and  giddinefs,  but 
which  foon  go  off.    Indeed  this  water  may 
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be  more  fafely  tried  in  every  ftate  of  health 
than  moft  of  the  other  mineral  fprings  {c),  A 
continued  ufeof  Briftol  water  is  allowed  in  mofl 
cafes  to  increafe  the  flow  of  urine,  and  at  tlie 
fame  time  to  keep  the  fldn  moift  and  perfpi- 
rable  ;  and  the  appetite  and  general  health 
are  ufiially  improved  by  a  refidence  at  the 
HotweDs.  The  effedts  which  the  water  pro- 
duces on  the  bowels  are  by  no  means  conftant, 
as  indeed  may  readily  be  imagined  from  a  re- 
view of  its  compofition,  the  purgative  falts 
being  in  very  fmall  quantity,  and  their  ope- 
ration, whatever  it  might  be,  eafdy  counter- 
a(^ted  by  the  fuperior  dofe  of  calcareous  falts. 
On  the  whole,  a  tendency  to  coftivenefs  feems 
to  be  the  more  general  confequence  of  a  conti- 
nued courfe  of  Briftol  water,  and  therefore 
the  ufe  of  a  mild  aperient  is  often  requifite. 
The  fenfible  efFeds  juft  enumerated  are  prin- 
cipally applicable  to  invalids,  for  perfons  in 
health,  w-ho,  from  curiofity,  tafte  the  water 
at  the  fpring-head,  often  difcover  nothing  in 
it  but  warmth,  that  diftinguifhes  it  from  any 
common  drink. 

The  following  are  the  diredions  ufually 

(r)  See  Dr.  Nott's  *•  Trcatife  of  the  Hotwell  Waters  near 
Briao!,  1797." 
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given  for  employing  this  water  medicinally. 
The  time  recommended  for  tlie  firft  dofe  is 
'before  breakfafi:,  as  early  in  the  morning  as 
the  patient  choofes  to  rife,  when  it  is  ufiial 
to  take  two  glafTes,  with  about  half  an  hour 
fpent  in  gentle  exercife  interpofed  between 
them.  Two  more  glafles,  with  the  fame  in- 
terval, are  generally  given  midway  between 
breakfaft  and  dinner,  and  the  water  is  feldom 
repeated  afterv/ards  in  the  courfe  of  the  day. 
The  fize  of  the  glafs  varies  from  a  quarter 
to  half  a  pint,  which  laft  is  reckoned  a  full 
dofe :  but  at  no  time  fhould  it  be  taken  in 
fuch  a  cjuantity  as  to  caufe  any  oppreffion  or 
fenfe  of  weight  in  the  ftomach.  Three  days 
before  and  after  every  full  and  new  moon, 
the  clearnefs  of  the  water,  as  has  been  men- 
tioned, is  fomewhat  difturbed  by  the  fpring 
tides  in  the  Avon,  and  this  caufes  a  little  ir- 
regularity in  the  time  of  ufmg  the  water,  as 
it  requires  fome  hours  pumping  in  order  to 
run  clear  again. 

To  produce  the  full  medicinal  eiFeds  of 
Briftol  v/ater,  it  Ihould  unqueftionably  be 
drank  at  the  fountain  head;  for  by  carriage  or 
mere  keeping,  it  lofes  much  of  its  carbonic 
acid  as  well  as  its  temperature,  and  this  laft 
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cannot  be  reftored  without  a  further  lofs  of 
this  volatile  acid.  It  ftill,  however,  con- 
tinues to  be  a  pure  and  excellent  water  for  the 
table,  and  is  ufed  as  fuch  at  the  Hotwells. 

That  the  reader  may  form  a  better  idea  of 
the  properties  of  this  water  as  a  medicine,  I 
fliall  give  the  folid  and  gafeous  contents  of 
each  dofe,  calculated  from  the  refults  of  the 
analyfis  already  quoted.  This  plan  will  be 
purfued,  where  it  is  practicable,  with  all  the 
other  mineral  waters  that  will  be  noticed  in 
the  ccarfe  of  this  work. 

Half  a  pint  of  frefli  Briftol  water,  which 
is  a  full  dofe,  contains 

Of  fulphat  of  foda,  muriat  of  foda,  and 
mutiatcd  magnefia,  gr.  1.404,  or  fomewhat  lefs 
than  a  grain  and  a  half. 

Of  fulphat  of  lime  and  chalk  held  in  folu- 
tion  by  carbonic  acid,  gr.  1.577,  rather 
more  than  a  grain  and  a  half;  and 

Of  carbonic  acid,  mixed  with  a  little  com- 
mon air,  2  cubic  inches,  or  about  an  ounce 
in  meafure.  Therefore,  fuppofmg  the  above 
quantity  taken  four  times  in  the  day,  the  pa- 
tient will  have  added  to  his  daily  ingefta  about 
five  grains  and  a  half  of  purgative  falts ;  fix 
grains  and  a  half  of  calcareous  falts  j  and  about 


123 


.  quarter  of  a  pint  in  bulk  (^)  of  carbonic 
acid  ;  the  whole  diflblved  in  a  quart  of  water 
of  the  temperature  of  74°. 

Briftol  Hotvvell  has  obtained  great  cele- 
brity in  the  cure  of  a  number  of  difeafes  of 
very  oppofite  natures ;  and  in  common  wdth 
all  pure  waters,  it  has  been  recommended  in 
thofe  diforders  in  which  it  is  of  importance 
to  increafe  the  quantity  of  aqueous  drink, 
ithout  adding  any  principle  which  may  prove 
pernicious  to  irritable  and  weakened  organs. 
It  is  probably  to  the  watery  ingredient,  affifted 
by  a  higher  temperature  than  ufually  prevails 
in  natural  fprings,  that  we  may  attribute  the 
benefit  which  is  derived  from  this  fountain  in 
feveral  diforders  of  the  alimentary  canal,  in 
the  dyfpeptic  fymptoms  which  fo  often  im- 
pair the  health  of  the  European  who  has 
long  refided  in  hot  climates,  in  bilious  diar- 
rhoea, and  flight  dyfentery.  On  the  fame 
grounds,  that  is,  on  the  purity  of  the  aqueous 
\  part,  we  may  perhaps  account  for  the  cele- 
brity which  the  Hotwell  has  acquired  in  the 
cure  of  diabetes,  or  at  lead  in  affording  con- 
fiderable  relief  in  this  troublefome  and  lin":u- 

(c/)  By  this  exprefTion,  I  mean  all  along  the  bulk  that  fuch  a 
!  quantity  of  water  v/ould  occupy. 
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lar  malady,  and  rendering  the  urinary  organs 
more  litted  to  receive  benefit  from  thofe  me- 
dicines which  are  generally  prefcribed  and 
fometimes  fuccefsful.  But  the  high  repu- 
tation which  this  fpring  has  acquired,  is, 
above  all,  in  the  cure  of  pulmonary  con- 
fumption,  one  of  the  moll  diftrelTmg  in  its 
fymptoms,  delufive  in  its  appearance,  un- 
certain in  its  progrefs,  and  difficult  to  be 
refilled,  of  all  the  diforders  with  which  we 
are  acquainted.  Much  difference  of  opi- 
nion has  arifen  on  the  fuppofed  virtues  of 
Briftol  water  in  tliis  difeafe,  and  from  the 
number  of  unfuccefsful  cafes  among  thofe  that 
frequent  this  place,  many  have  been  difpofed 
to  deny  any  peculiar  power  to  this,  fuperior 
to  any  fmiple  water.*  It  is  not  eafy  to  deter- 
mine how  much  may  be  owing  to  the  favour- 
able fituation  and  mild  temperate  climate 
which  Briftol  enjoys;  but  it  cannot  be  doubt- 
ed that  the  Hotwell  water,   though  by  no 

*  The  water  of  Briftol  is  celebrated  for  its  juirity,  and  for  its 
virtues  in  confumptions,  and  feveral  weakncfTes.  It  has  certainly 
no  claim  to  be  thought  a  pure  water  ;  and,  as  far  as  my  experi- 
ence goes,  it  has  as  little  juft  pretence  to  any  of  the  medicinal 

virtues  which  it  has  been  thought  to  poffefs.  Commeni.  on  the 

Hipry  and  Cure  of  Dlfeafes,  by  W.  Hebenlm,  M.  D.p,  79. 
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means  a  cure  for  confumption,  alleviates 
fome  of  the  moft  harraffing  fymptoms  in 
this  formidable  difeafe.  It  is  particularly 
efficacious  in  moderating  the  thirft,  the  dry- 
burning  heat  of  the  hands  and  feet,  the 
partial  night  fweats,  and  the  fymptoms  that 
are  peculiarly  hedlical ;  and  thus  in  the  ear- 
lier ftages  of  phthifis,  it  may  materially  con- 
tribute to  a  complete  re-eftablilhment  of  health; 
and  even  in  the  latter  periods  it  may  confi- 
derably  relieve,  when  the  profped:  of  a  cure 
has  long  been  doubtful,  if  not  hopelefs.  Wc 
are  not  yet  fully  acquainted  w^ith  the  medical 
virtues  which  we  may  exped  from  the  union 
of  a  fmall  quantity  of  carbonic  acid  with 
.water  ;  but  from  comparing  the  effeds  refult- 
ing  from  this  gafeous  acid  when  in  a  larger 
dofe,  and  giving  very  fenfible  properties  to 
the  water  with  which  it  is  combined,  there 
appears  to  be  fome  reafon  for  attributing  to 
this  fubflance,  a  part  at  leaft  of  the  virtues  of 
Briftol  water. 

The  feafon  for  the  Hotwells  is  generally 
from  the  middle  of  May  to  Odober,  but 
as  the  properties  of  the  water  are  the  fame 
during  the  winter,  the  fummer  months  are 

K 


126 


only  feleded  on  account  of  the  benefits  arif- 
ing  from  the  concomitant  advantages  of  air 
and  exercife,  which  may  be  enjoyed  more 
completely  in  this  feafon.  However,  tlie 
invalid  may  with  advantage  choofe  this  fhel- 
t&red  fpot  as  a  winter  refidence,  and  thus  the 
ufe  of  the  water  will  be  uninterrupted.  The 
ufe  of  this  fpring  is  intirely  internal,  and  the 
duration  of  the  courfe  varies  according  to  the 
diforder ;  but  as  the  effedls  arc  very  gradual, 
and  never  at.  any  one  time  particularly  fen- 
fible,  it  often  requires  a  confiderable  period  to 
experience  the  full  benefit  which  the  waters 
will  produce. 

It  fhould  be  mentioned,  that  another  fpring 
nearly  refembling  the  Hotwell,  has  been  dif- 
covered  at  Clifton,  which  is  fituated  on  the 
fummit  of  the  fame  hill  from  the  bottom  of 
which  the  Hotwell  ilTues.  The  water  of  the 
Sion  fpring,  as  it  is  called,  is  one  or  two  de- 
crees colder  than  the  former,  but  in  other  re- 
fpeds  it  fufficiently  refembles  it  to  be  em- 
ployed for  all  fimilar  purpofes. 
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MATLOCK  WATER. 

The  vil]n2;e  of  Matlock,  fituated  in  a  hilly 
part  of  Derby  (hire,  is  known  to  moft  of  the 
lovers  of  pidurefque  fcenery,  as  one  of  the. 
moft  ftriking  and  beautiful  fpots  that  can  at- 
tradt  the  attention  of  travellers.  It  is  built 
half  way  down  a  fteep  limeftone  hill,  at  the 
foot  of  w^hich  flows  the  clear  and  rapid  ftream 
of  the  Derwent,  whofe  fl:eep  banks  are  co- 
vered with  thick  woods. 

A  number  of  fprings  ifTue  from  this 
limeftone  rock,  all  of  them  pofl^efling  the 
clearnefs  and  purity  that  diftinguifli  moun- 
tain ftreams  which  rife  from  a  clean  rocky 
foil ;  but  feveral  of  thefe  pofl!efs  a  tempera- 
ture  fteadily  above  thdt  of  natural  waters  in 
our  climate.  The  cold  and  tepid  fprings  are 
fingularly  fituated  in  this  limeftone  hill.  All 
the  tepid  w^aters  arife  from  fifteen  to  thirty 
yards  above  the  level  of  the  Derwent,  whilft: 
thofe  both  above  and  below  are  cold ;  and 
even  the  fources  of  the  latter  intermix  with 
thofe  of  a  higher  temperature  (^7).  The 

(rt)  Sec  Dr.  Short's  Hiftory  of  Mineral  Waters. 
K  2 
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fupply  of  tepid  water  is  very  copious,  and 
part  is  received  into  baths  where  the  water  is 
ufed  for  medical  purpofes.  The  temperature, 
according  to  Dr.  Percival,  is  66°  with  little 
variation  (^),  and  hence  the  Matlock  bath  has 
a  claim  to  be  admitted  into  the  lift  of  the  few 
Englifh  thermal  waters,  and  is  the  loweft  in 
temperature. 

In  fenfible  properties,  this  water  fcarcely 
differs  from  common  good  fpring  water.  It 
is  beautifully  clear,  and  exhales  no  fteam,  ex- 
cept in  very  cold  weather.  It  contains  very 
little  excefs  of  air  of  any  kind,  as  it  does  not 
fend  forth  any  confiderable  bubbles  when  it 
is  frefh  poured  out.  This  water,  when  firft 
taken  up,  curdles  foap ;  but  this  efFe(St  goes 
off  after  ftanding  a  few  days,  (owing  probably 
to  the  depofition  of  carbonat  of  lime)  and  it 
mixes  well  with  milk  without  curdling  it.  The 
tafte  is  that  of  good  pure  water,  without  any 
acidulous  flavour  or  unufual  brifknefs.  It  is 
only  four  grains  in  the  pint  heavier  than  dif- 
tilled  water. 

Matlock  water  has  not  been  analyfed  with 
fo  much  exadnefs  as  to  afcertain  the  quantity 

(b)  Percl?al'$  Effays,  Yol.  II. 
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of  all  the  foreign  matter  which  it  contains; 
neither  does  this  appear  at  all  neceffary,  fince 
its  medical  virtues,  independently  of  thofe 
of  pure  water,  may  fafely  be  afcribed  to  tem- 
perature alone.  It  is  found  to  contain  a  fmall 
quantity  of  a  neutral  fait,  probably  muriat  of 
foda,  and  about  as  much  of  an  earthy  fait, 
which  is  chiefly  calcareous.  No  traces  of  iron 
are  difcoverable  by  any  teft,  nor  does  there 
appear  to  be  any  excefs  of  carbonic  acid,  as 
in  the  Briftol  Hotwell. 

Matlock  water  may  be  employed  in  all  thofe 
cafes  where  a  pure  diluent  drink  is  advifeable  ; 
but  it  is  principally  ufed  as  a  tepid  bath,  or 
.  at  leaft  one  which  comes  to  the  extreme  limits 
of  a  cold  bath.  On  this  account  it  produces 
but  little  fhock  on  immerfion,  and  is  therefore 
peculiarly  fitted  for  thofe  delicate  and  languid 
habits,  that  cannot  exert  fufEcient  re-a£tion  to 
overcome  the  effeds  of  the  ordinary  cold  bath, 
and  on  which  the  benefits  it  produces  chiefly 
depend.  Matlock  water  forms  a  good  inter- 
mediate bath  between  Bath  or  Buxton  and  the 
fea,  and  may  be  employed  in  preparing  the 
invalid  for  the  latter.  The  abundant  fupply 
of  water  always  at  tlie  fame  temperature,  is  a 
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circumflance  in  favour  of  natural  baths,  and 
the  purity  of  the  air,  and  exquifite  beauty  of 
the  fituation,  muft  always  render  Matlock  a 
favourite  refort  of  the  invalid  of  tafte  and 
leifure. 
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BUXTON  WATER 

Buxton  is  fituated  on  the  nortb-weftern 
fide  of  the, county  of  Derby,  on  the  borders 
of  Chefhire,  in  a  narrow  funnel-fhaped  valley, 
furrounded  on  all  fides  by  very  lofty  hills. 
The  whole  of  this  angle  of  Derbyfhire  con- 
ftitutes  what  is  called  the  Peak  hundred,  a 
wild  mountainous  diftrid,  thinly  inhabited^" 
and  expofed  to  almoft  perpetual  ftorms. 

The  face  of  the  country  around  Buxton  is 
moftly  bleak  and  barren  ;  the  fummits  of  the 
hills  are  bare,  and  their  fides  covered  with 
but  a  fcanty  verdure.  The  vallies,  however, 
are  fertile  and  beautifully  attradive,  and  ge- 
nerally divided  by  a  clear  rapid  ftream.  The 
ground  is  moftly  compofed  of  two  or  three 
fpecies  of  hard  filiceous  rock,  of  a  fhivery 
laminated  argillaceous  ftone,  called  fhale,  and 
efpecially  of  a  very  large  proportio'n  of  lime- 
ftone,  of  which  there  is  a  great  variety,  many 
kinds  burning  into  a  remarkably  good  com- 
pad  lime.  This  is  in  high  eftimation  with 
the  country  around,  and  great  quantities 
of  it  are  prepared  at  and  near  Buxton,  and 
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conveyed  to  a  confiderable  diflance,  to  be 
ufed  in  manufadures  of  various  kinds,  and 
principally  as  manure  for  the  cold  ftiff  clay 
lands  of  the  neighbouring  parts  of  Chefhire. 

The  mountains  around  Buxton  abound 
with  large  chafms  and  clefts,  and  fome  remark- 
able natural  caverns  have  been  penetrated 
into,  whofe  ftala£tical  grottoes  are  great  ob- 
jects of  curiofity  to  the  numerous  vifitors 
that  annually  frequent  this  place.  This  is 
likewife  the  part  of  Derbylhire  that  has  been 
for  many  centuries  famous  for  its  lead  mines, 
and  fome  of  the  moft  ancient  works  in  the 
kingdom  are  to  be  found  in  this  diftridt, 
though  now  but  little  wrought. 

The  climate  of  this  mountainous  region  is 
highly  ungenial.  The  winters  are  fevere, 
the  fpring  tardy,  and  the  vegetation  much 
checked  by  bleak  north -eaft  winds,  which 
blow  with  great  vehemence  over  the  vallies. 
The  fummer  is  uncommonly  rainy,  fo  that 
it  is  very  rare  to  experience  many  days  in 
fucceflion  of  dry  clear  weather.  The  fum- 
mits  of  the  furrounding  hills  are  generally 
enveloped  with  mift,  which  often  fweeps 
down  into  the  vallies  below  with  great  ra- 
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pidlty,  overcaftlng  in  a  few  minutes  the  finell 
iky,  and  filling  the  whole  atmofphere  with 
hurrying  fhowers.   However,  unfavourable  as 
the  climate  appears,  there  are  feveral  circum- 
ftances  which  render  Buxton  more  tolerable 
to  the  invalid  than  would  be  at  firft  ima- 
gined.   One  of  confiderable  importance  is 
the  drynefs  of  the  foil,  which,  being  princi- 
pally a  clean  hard  limeftone,   does  not  re- 
tain much  moifture  ;  and  from  the  inequality 
of  the  ground,  the  fhowers  that  fall  fo  fre- 
quently are  quickly  carried  off  in  rapid  tor- 
rents into  the  ftreams  that  occupy  the  vallies. 
Hence  it  is,  that  the  leaft  interval  of  clear 
v/eather  may  be  immediately  taken  advan- 
tage of  by  the  invalid  ;  and  all  the  mifchiefs 
that  can  ever  be  fuppofed  to  arife  from  the 
ftagnation  of  air  are  alfo  intirely  prevented  by 
this  turbulent  atmofphere. 

Few  places  fo  little  favoured  by  nature 
with  any  but  the  wild  romantic  beauty  of 
bare  mountains  and  deep  vallies,  are  fo  much 
indebted  to  induftry  and  cultivation  as  the 
village  of  Buxton  and  its  neighbourhood. 
Under  the  aufpices  of  the  Duke  of  Devon- 
ihire,  the  prefent  noble  proprietor,  a  range 
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of /I  one  buildings  has  been  erected,  forming 
a  moil  magnificent  crefcent,  which  ftrikes 
the  eye  of  the  traveller  with  uncommon 
grandeur,  when  defcending  towards  it  from 
the  adjoining  hills.  The  roads  too  are  ex- 
cellent, ancj  even  many  of  the  naked  hills  are 
beginning  to  fliew  fome  marks  of  cultivation, 
aivd  bear  young  plantations,  which  in  time 
may  make  a  material  alteration  in  the  face  of 
the  country. 

Buxton  has  long  been  celebrated  for  its 
warm  fprings,  and  they  appear  to  have  en- 
joyed confiderable  reputation  in  the  cure  of 
various  difeafes  for  a  longer  period  without 
interruption,  than  almoft  any  mineral  water 
in  the  kingdom.    As  early  as  the  year  1572, 
a  treat ife  was  written  on  the  virtues  of  this 
fpring  by  a  Dr.  Jones  of  Derby,  and  it  ap- 
pears at  that  time  to  have  been  a  place  of 
great  refort  from  all  the  neighbouring  coun- 
ties.    Several  remains  of  Roman  antiquity 
have  alfo  been  difcovered  at  or  near  this  fpot, 
which  makes  it  probable  that  this  fountain 
was  not  unknown  to  that  people  {a). 

(«)  Short's  Hiftory  of  Mineral  Waters, 
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The  warm  fprlngs  of  Baxton  rife  into  day 
through  a  number  of  fmall  fiflures  in  a  hard 
calcareous  free-ftone,  which  forms  the  upper 
ftratum  of  the  foil.    The  fprings  are  very 
numerous,  and  the  quantity  of  water  is  al- 
ways abundantly  fufficient  for  the  large  con- 
fumption  required  to  fupply  the  numerous 
baths,  and  the  other  purpofes  for  which  it  is 
employed.     A  particular  defcription  of  the 
fcveral  fprings  is  not  here  neceffary  for  our 
prefent  purpofe  ;  it  will  be  fufficient  to  ob- 
ferve,   that  the  original  and  mod  ancient 
fountain  is  St.  Ann's  Well,  which  is  now  in- 
clofed  in  an  elegant  ftone  building ;  and  that 
there  are  feveral  other  warm  fprings  befides, 
all  of  which  appear  to  be  precifely  fimilar 
to  St.  Ann's,  and  are  received  into  a  num- 
ber of  beautiful  and  convenient  baths,  public 
and  private,  where  every  care  is  taken  to  pre- 
■  ferve  the  heat  and  cleannefs  of  the  water,  and 
to  confult  the  accommodation  of  the  bathers. 

In  fenfible  properties,  the  Buxton  water 
cannot  be  diftinguifhed  from  common  fpring 
water  heated  to  the  fame  temperature.  It  is 
perfedly  clear  and  colourlefs,  and  does  not 
become  turbid,  by  bein^  expofed  to  the  air 


135 


for  any  length  of  time,  nor  does  It  leave  any 
depofit,  or  form  any  incruftation,  on  the 
pipes  or  (lone  channels  through  which  it  flows 
in  its  courfe  to  the  feveral  baths.  It  is  in- 
tirely  void  of  fmell  or  tafte  j  it  fparkles  a  little 
"when  firft  drawn,  but  apparently  not  more 
than  the  water  of  many  common  fprings.  Its 
temperature  in  the  gentlemen's  bath,  is  inva- 
riably 82°,  which  therefore  entitles  us  to  con- 
(ider  Buxton  water  as  a  thermal  fpring,  though 
but  low  in  the  fcale  of  thefe  natural  waters. 

A  thin  column  of  fleam  generally  hovers  over 
the  furface  of  the  bath  during  the  cool  of  the 
morning  and  evening,  and  fometimes  during 
the  whole  day,  which  laft  circumftance  is 
confidered  as  a  fure  indication  of  approaching 
rain.  The  principal  peculiarity  in  the  ap- 
pearance of  this  fpring,  is  a  very  large  quan- 
tity of  a  permanently  elaftic  vapour,  which 
rifes  along  with  the  water  through  the  cre- 
vices in  the  floor  of  the  bath,  forming  clufters 
of  bubbles  of  various  dimenfions,  that  pafs 
through  the  water  without  mixing  with  it, 
and  break  as  foon  as  they  reach  the  furface. 
Thefe  bubbles  may  eafily  be  coUeded  by  any 
veflTel  filled  with  water,  and  inverted  fo  as  to 
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intercept  them  in  their  courfe  upwards.  The 
nature  of  this  air  was  firft  afcertained  by  Dr. 
Pearfon,  as  we  fhall  mention  prefently. 

The  chemical  analyfis  of  Buxton  water  ex- 
hibits a  few  foreign  contents,  both  foUd  and 
gafeous,  which  are  detected  in  the  ufual  man- 
ner by  re-agents,  or  by  evaporation  and  fub- 
fequent  examination  of  the  products  [l?).  On 
applying  the  various  tefts,  the  following  ap- 
pearances take  place.  No  change  is  produced 
by  adding  to  frefh  Buxton  water  tincture  of 
litmus,  tindture  of  galls,  or  Pruflian  alkali ; 
fhewing  by  the  firft,  that  no  uncombined  acid 
exifts,  and  by  the  two  latter,  the  abfence  of 
iron  or  any  other  metal.  A  flight  green  is 
occafioned  by  the  addition  of  fyrup  of  violets, 
indicating  carbonated  lime  in  the  water.  Lime 
Water  produces  a  flight  precipitate,  and  iron 
filings  fhaken  with  the  frefti  water  for  a  few 
minutes,  gives  it  a  flight  chalybeate  impregna- 
tion, both  of  which  fhew  the  prefence  of  a 
fmall  quantity  of  carbonic  acid.  An  earthy  fait 
is  deteded  by  adding  a  fixed  alkali,  and  the 
muriatic  acid  by  nitrat  of  filver.    The  water 

{i)  See  Dr.  Pearfon's  «  Obfervatlons  and  experiments  for 
inveftigating  the  Chemical  Hiftory  of  Buxton  Water.— 1 784." 
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In  a  flight  degree  curdles*  foap,  which  efFcd 
is  prevented,  by  adding  one  grain  of  alkali  to 
one  ounce  of  the  frefh  water.  Nothing  ful- 
phureous  appears  either  from  the  fmell,  or  by 
thofe  delicate  tefts,  the  folutions  of  lead  and 
filver.  By  evaporation  to  drynefs,  Dr.  Pearfon 
found  in  the  gallon  of  Buxton  water  only 
15  grains  of  refiduum,  of  which  he  eftimates 
grain  to  be  muriat  of  foda,  21  grains  to  be 
fulphat  of  lime,  and  i  grains  to  be  carbonat 
of  lime. 

A  quantity  of  air  was  longobferved  to  be  both 
contained  in  frefli  Buxton  water,  and  to  rife 
up  along  with  it  through  the  crevices  of  the 
pavement  of  the  bath.  The  perfe(£t  infigni- 
ficance  of  the  folid  contents,  led  chemifts  to 
pay  more  attention  to  the  gafeous  produds : 
the  gas  which  rifes  through  the  water  was 
fuppofed  to  be  carbonic  acid  ;  but  Dr.  Pearfon 
by  his  experiments  fully  afcertained  that  this 
was  a  miftake,  and  that  it  is  in  fadl  azotic  gas 
mixed  with  a  fmall  portion  of  atmofpherieal 
air.  Buxton  water  contains  about  of  its 
'bulk  of  air  in  true  chemical  combination.  Six- 
teen pints  of  the  water^  expofed  to  a  boiling 
heat  for  a  confiderable  time,  yielded  about 
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4  to  41.  ounces  meafure  of  an  air,  which  was 
fcarcely  diminifhed  by  nitrous  gas,  did  not 
explode  when  mixed  with  common  air  on  the 
application  of  a  candle,  proved  flital  to  ani- 
mal life,  was  in  a  very  fmall  degree  abforbed 
by  caufiic  alkali,  and  by  all  thefe  tcfts  proved  to 
be  almoft.pure  azotic  gas,  or  exactly  the  fame 
as  that  which  rifes  in  bubbles  along  with  the 
water  without  mixing  with  it.  There  is, 
however,  a  fmall  proportion  of  carbonic  acid 
contained  in  Buxton  water,  but  not  more 
than  is  fufficient  to  hold  dilTolved  the  carbonat 
of  lime,  of  v^^hich  it  contains  a  greater  quan- 
tity than  (?f  any  other  folid  ingredient,  and 
therefore  not  uncombined. 

The  analyfis  of  other  chemifts  agrees  fuffi- 
ciently  with  that  of  Dr.  Pearfon  with  refped 
to  the  folid  contents,  to  which  their  attention 
was  principally  direded.  The  higheft  efti- 
mate  is  24  grains  in  the  gallon.  Dr.  Hig- 
gins  reckons  17^  grains,  and  the  proportion 
of  each  ingredient  nearly  the  fame  as  Dr. 
Pearfon  (r). 

(f )  Dr.  Higgins  is  the  only  chemifl:  who  alTerts  the  exigence 
of  iron  in  Buxton  water,  in  a  very  minute  quantity.  As  this 
ha*  been  repeatedly  tried  by  other  chemift*  without  fhe wing  the 
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The  general  refult  therefore  of  the  analy^s 
of  Buxton  water  is  the  following :  it  is  a  re- 
markably pure  water,  and  poffefFes  no  peculiar 
fenfible  properties  except  that  of  a  higher  tem- 
perature than  all  the  adjacent  fprings;  and  as 
this  circumftance  is  invariable  in  every  feafon, 
the  fource  of  the  heat  depends  on  fome  internal 
caufe,  in  which  it  differs  from  the  cold  natu- 
ral  waters.  The  little  folid  matter  which  it 
contains  is  fuch  as  is  found  in  every  common 
fpring,  and  is  of  the  mofl:  inadive  kind.  It 
holds  in  folution,  however,  a  fmall  quantity 
of  azotic  gas,  as  this  air  is  very  imper- 
fectly foluble  in  water.  In  this  refpedt  only, 
does  the  chemical  analyfis  of  Buxton  exhibit 
any  thing  different  from  the  pump  water  in 
common  ufe  (d). 

fmalleft  traces  of  that  metal,  It  is  prefumed  that  Dr,  Hi'ggins  was 
mifled  by  fome  accidental  circumftance.  It  was  only  the  refult 
of  his  analyfis,  and  not  the  procefs,  that  Dr.  Higgins  thought 
proper  to  make  public,  and  therefore  it  cannot  require  any  fur- 
ther attention. 

(^d)  Dr.  Pearfon's  analyfis  being  conduced  at  a  time  when 
the  nature  of  the  gafeous  fluids  was  but  very  impcrfedlly  known, 
confiderable  merit  is.  due  to  this  ingenious  chemift  for  his  rc- 
fearches  into  that  which  gives  Buxton  water  its  peculiarity  of 
compofition.  At  the  fame  time  it  may  be  added,  that  there  h 
ftill  room  [if  it  be  thought  worth  while)  for  a  more  accurate  cx- 
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The  water  of  Buxton  is  employed  largely 
both  in  external  and  internal  ufe,  and  the  one 
is  often  applicable  in  cafes  where  the  other 
would  be  prejudicial.  With  regard  to  its  ufe 
as  a  bath,  we  may  obferve,  that  there  can  be 
no  reafonable  ground  for  confidering  it,  here 
at  leaft,  as  any  other  than  common  water. 
The  great  recommendation  of  the  Buxton 
baths  is  the  copious  fupply  of  a  very  pure 
clean  water  of  the  high  temperature  of  82°, 
and  which  is  always  the  fame  in  every  pro- 
perty, and  abundantly  fufEcient  for  all  the 
baths  that  enrich  and  decorate  this  fituation. 
As  the  temperature  of  82°  is  feveral  degrees 
below  that  of  the  human  body,  there  is  a  flight 

imlnatlon  of  this  water,  to  determine  the  precife  proportion  of 
the  gafeous  contents.  In  a  mere  chemical  view,  the  fubjedl  will 
admit  of  interefting  inquiry  with  regard  to  -this  fingukr  pro- 
dudtion  of  azotic  gas,  which  (including  that  \Wiich  rifes  through 
he  water)  is  often  in  conliderable  quantity.  It  fliould  be  re- 
arked  that  Dr.  Prieftley  appears  to  be  the  firfl:  chemift  who 
etefted  the  exiftence  of  azot  or  phlogifticated  air,  in  union  with 
natural  water,  by  an  examination  of  the  Bath  water  made  with 
view  to  its  gafeous  contents,  and  noticed  in  his.  '*  Experiments  ^ 
nd  Obfervations  on  different  kinds  of  Air,"  publiflied  in  1775", 
ol.  II.  page  222. — The  fame  gas  has  fince  been  found  in 
arro^i'tc  water  by  Dr.  Garnet. 
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fhock  of  cold  felt  on  the  lirft  immerfion  into 
this  bath  ;  but  this  is  ahnoft  immediately  fuc- 
ceeded  by  a  highly  foothing  and  pleafurable 
glow  over  the  whole  body,  which  perfons 
often  exprefs  to  be  as  if  the  fkin  was  anointed 
with  warm  cream,  and  is  entirely  the  effedt 
of  temperature  combined  with  that  of  fimple 
moifture.    On  account  of  the  flightnefs  of 
the  fhock  of  immerfion,  very  delicate  and 
irritable  habits,  and  efpecially  parts  weakened 
by  difeafe  can  generally  bear  this  degree  of 
cold,  and  overcome  it  by  a  very  fmall  re- 
action, to  produce  which,  appears  to  be  often 
a  moft  falutary  effort  of  the  conllitution. — 
Hence,  the  Buxton  hath  is  become  almoft  a. 
technical  term  for  any  bath  heated  to  the; 
higheft  degree  that  is  compatible  with  giving; 
.fome  fenfation  of  cold  when  the  body  is  firft: 
plunged  into  it.    The  cafes  moft  relieved  by 
Buxton  water  ufed  externally,  and  which 
include  the  greater  number  of  complaints 
affeding  invalids  who  refort  to  thefe  fprings, 
are  thofe  in  which  a  lofs  of  adtion,  and  fome- 
times  even  of  perfed  fenfation,  has  come  on 
f>articular  limbs,  owing  to  long  or  violent  in- 
flammation or  external  injury,  where  the  firft 
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increafe  of  a£llon  is  paft.  Thus,  the  chronic 
rheumatifm  in  all  its  forms,  fucceeding  to  the 
acute,  and  where  the  inflammation  has  been 
chiefly  feated  in  moving  parts,  is  often  won- 
derfully relieved  by  this  bath  ;  and  the  healthy 
adlions  is  foon  fo  far  refl:ored,  as  to  enable  the 
patient  to  ufe  the  more  powerful  remedy  of 
fea  bathing,  or  the  common  cold  bath.  On 
the  other  hand,  the  lofs  of  adlion  produced 
by  true  paralyfis  will  feldom  admit  of  much 
relief  by  a  Buxton  bath,  but  requires  the 
more  diredt  ftimulus  of  heat  {b). 

The  ufe  of  Buxton  water,  when  confidered 
as  an  internal  medicine  of  great  activity  and 
confiderable  eflScacy,  is  a  fubjedt  that  demands 
fome  attention,  as  much  controverfy  has  ari- 
fen  as  to  the  fource  of  its  medicinal  powers. 
It  is  not  eafy  to  colled  from  the  writers  on 
this  fubjed,  what  are  the  precife  fenfible  efFeds 
produced  on  the  body  by  a  moderate  dofe ; 
or  wherein  they  differ  from  thofe  of  mere 
water.  In  fad,  it  is  at  all  times  diflBcult, 
even  in  thofe  mineral  fprings  whofe  foreign 

(l)  For  further  obfervations  on  this  fubjecJl:,  the  reader  is 
referred  to  the  chapter  on  the  external  ufe  ©f  water,  afterwards 
eenfidered  in  this  rolunxc. 
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contents  arc  the  moft  indifputably  a£llve,  to 
determine  the  agency  of  each,  intimately 
mixed  as  they  are  with  fo  large  a  portion 
of  their  watery  vehicle.  The  high  aSltvity 
(3f  Buxton  water,  and  its  inflammatory  te?i~ 
dcncy^  have  been  points  much  infifted  on  by 
feveral  medical  writers  on  this  fubjed,  and 
thele  have  been  attributed  either  to  fome- 
thing  yet  undifcovcred  by  chemical  analyfis, 
or  to  the  only  fubflances  which  we  know 
are  contained  in  the  water,  that  can  be  fup- 
pofed  to  have  any  adtive  powers,  viz.  the 
gafeous  contents  {c).  Agreeably  to  this  opi- 
nion, concerning  the  power  of  Buxton  water 
in  producing  as  much  mifchief  where  mifap- 
plied,  as  benefit  where  ufed  prudently,  its  ap- 
plication to  various  difeafes  has  been  regulated 
by  long  experience.  Buxton  water  is  found 
of  confiderable  fervice  in  a  number  of  fynip- 
toms  of  defedive  digeflion  and  derangement 
of  the  alimentary  organs,  confequent  to  a  life 

(c)  For  further  obfervations  on  this  fubjeft,  the  reader  is 
referred  to  the  concluding  chapter  of  this  work.  In  the  prefent 
part  I  have  wiflied  chiefly  to  confine  myfelf  to  the  feledtion  of 
fuch  faifts  concerning  the  various  waters  as  are  not  difputed,  and 
particularly  exhibit  their  chcKnical  properties  and  medical  ufes. 
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of  high  indulgence  and  intemperance  {d).  A 
judicious  ufe  of  this  fnnple  remedy  will  often 
relieve  the  diftreffing  fymptoms  of  heart-burn, 
flatulency,  and  ficknefs  ;  and,  if  perfevered 
in,  will  increafe  the  appetite,  render  the  fecre- 
tions  more  regular,  and  improve  the  general 
health  and  fpirits  that  are  fo  intimately  con- 
neded  with  the  fundions  of  the  digellivc 
organs.  A  large  number  of  the  invalids  that 
refort  to  Buxton  are  of  this  clafs.  The  water 
appears  to  produce  various  effedis  on  the 
bowels.  Not  unfrequently  a  fpontaneous  di- 
arrhoea is  the  confequence  of  its  ufe  for  fome 
days,  and  this  is  always  falutary  ;  but  it  is 
more  common,  efpecially  in  habits  where  the 
adion  of  the  bowels  is  naturally  Ouggifh,  for 
coflivenefs  to  come  on  during  a  coui*fe  of  the 
water,  which  muft  be  remedied  by  aperient 
medicines.  Another  clafs  of  diforders  much 
relieved  by  the  internal  ufe  of  Buxton  water, 
is  the  painful  complaints  of  the  kidnies  and 
bladder,  connected  with  the  formation  of  cal- 
culus.   The  pain  of  thefe  affections  is  much 

(a)  See  a  very  fenfible  "  Treatlfe  on  Buxton  Wateiy  chiefly 
with  a  view  to  its  medical  efFedls,  by  Dr.  Denman,  long  a 
pra£titioner  on  the  fpot. 
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relieved  by  the  water,  and  Its  ufe  as  a  bath 
will  often  aflift  its  employment  as  an  internal 
medicine.  The  comparative  purity  of  the 
water  may  here  be  a  principal  caufe  of  its  ef- 
ficacy. Buxton  has  been  much  recommended 
in  various  cafes  of  gout,  efpecially  where  the 
high  inflammation  of  particular  limbs  has  gone 
off,  and  where  it  has  left  either  a  number  of 
dyfpeptic  fymptoms,  or  a  rigidity  or  impaired 
adion  in  the  feat  of  the  difeafe.  In  this 
diforder  however,  the  ufe  of  Buxton  water 
feems  to  me  to  be  very  ambiguous,  and  fel- 
dom  admiffible.  We  are  advifed  by  Dr. 
Denman  always  to  add  fome  aromatic  tinc- 
ture to  the  water  taken  in  thefe  cafes,  without 
which  it  would  not  be  fafe  or  advifeable  :  but 
it  appears  to  me  generally  hazardous  to  em- 
ploy fuch  means  of  qualifying  the  medicinal 
powers  of  a  mineral  water,  as  highly  apt  to 
bring  on  a  habit  of  accuftoming  the  ftomach  to 
the  excefTive  ftimulus  of  ardent  fpirit,  under 
the  infidious  form  of  a  fl:omachic  medicine, 
and  can  hardly  fail  of  doing  much  more  injury 
than  will  be  counteraded  by  the  good  pro- 
duced by  any  mineral  water  fo  exhibited.  In- 
deed I  think  it  may  be  laid  down  as  a  general 
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rule,  that  the  only  additions  which  it  is  ad- 
vifcable  to  ufe,  are,  .either  that  of  mere  tem- 
perature, which  is  often  neceffary  in  giving 
the  cold  medicinal  waters  to  delicate  ftomachs, 
or  that  of  an  additional  quantity  of  any  of  the 
natural  ingredients,  as  for  inftance  where  a 
purging  chalybeate  may  be  ftrengthened  in 
its  operation  by  fome  vitriolated  magnefia  or 
foda.  Sometimes,  however,  the  ftomach  of  a 
gouty  patient  will  bear  the  Buxton  water  in 
its  fimple  ftate,  and  will  derive  much  advan- 
tage from  its  gradual  ad:ion  on  the  general 
habit.  As  an  external  application  in  gout, 
Buxton  water  is  fometimes  found  of  fervice, 
though  in  general  the  warmer  temperature  of 
that  of  Bath  is  the  beft  fitted  to  reftore  healthy 
fundions  to  parts  fo  difeafed. 

We  are  direded  to  avoid  the  ufe  of  Buxton 
water  in  all  cafes  of  adive  inflammation,  more 
cfpecially  thofe  of  the  young  and  plethoric, 
where  there  is  naturally  a  ftrong  tendency  to 
a  determination  to  the  lungs.  Thefe  cautions 
are  founded  on  the  fuppofed  heating  properties 
of  Buxton  water,  and  certainly  we  muft  allow 
that  in  fuch  cafes  of  increafed  circulation  and 
fever,  unattended  with  any  idiopathic  derange- 
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ment  of  the  organs  of  digeftion,  it  is  not  to  this 
mineral  fpring  that  we  fhould  truft  to  check 
thefe  dangerous  fymptoms.  From  what  has' 
been  faid,  it  v/ill  appear  that  it  is  chiefly  in'" 
chronic  cafes,  unattended  with  much  vafcuhir 
action,  that  Buxton  might  be  vifited  with 
advantage  by  invaUds  ;  and  the  numbers  that 
annually  receive  here  very  important  relief, 
afford  a  very  honourable  teftimony  to  the 
efficacy  of  its  waters. 

The  dofes  prefcribed  by  the  earlier  pradlti- 
oners  w^ere,  according  to  the  cuftom  of  former 
times,  much  more  abundant  than  are  em- 
ployed at  prefent,  and  would  make  the  modern 
dired:ions  quite  luperfluous.  Now,  however^ 
it  is  confidered  as  a  full  courfe  to  take  tv.'o 
glaffes  of  about  a  third  of  a  pint  each  before 
breakfafl ;  interpofnig  between  the  two  a  little 
'  gentle  exercife,  and  to  repeat  the  fame  quan- 
tity again  between  breakfafl  and  dinner.  It 
is  feldom  taken  medicinally  in  the  evening.. 

A  calculation  of  the  adual  quantity  of  fo- 
reign contents  in  thefe  dofes  will  exhibit  very 
minute  portions  of  very  inactive  fubftances, 
A  fmgle  dofe  of-  a  third  of  a  pint  contains 
about  of  a  grain  of  common  fait,  and  about 
half  a  grain  of  fulphat  of  lime  and  carbonat 
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of  lime,  for  the  folic!  contents :  and  for  the 
gafeous,  two  fcruples  in  bulk,  or  lefs  than  a 
tea-fpoonful  of  an  air  which  is  moftly  azotic 
gas.  Suppofmg  therefore  four  of  thefe  dofes 
taken  in  the  day,  the  patient  will  have  taken 
about  -r  of  a  grain  of  common  fait,  two  grains 
of  calcareous  falts,  two  drams  and  two  fcruples 
in  bulk,  or  about  three  tea-fpoonfuls  of  azotic 
o-as ;  the  whole  diffolved  in  one  pint  and  a 
third  of  lukewarm  water. 

It  fliould  be  added,  that  the  inhabitants  of 
the  place  employ  the  f^hne  water  as  common 
drink,  and  for  all  domefiic  ufes  which  its  hard- 
nefs  will  admit  of,  and  hence  the  invalid  will 
probably  take  much  more  of  the  water  than 
is  piefcribed,  by  its  being  ufcd  at  table  and 
for  all  culinary  purpofes. 

x^s  the  cafes  for  which  Buxton  is  recom-^ 
mended  are  moftly  chronic,  a  confiderable 
time  of  refidence  is  requifite  in  order  to  fecure 
the  benefits  that  may  arife  from  this  fpring ; 
and  the  fplendid  buildings  that  decorate  this 
fpot,  are  fo  well  furnifhed  with  every  thing 
that  can  contribute  to  accommodation,  con- 
venience, and  comfort,  as  to  leave  very  little 
to  be  defircd  by  the  tendereft  invalid  of  falhion. 
and  opulence. 
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BATH  WATER. 

The  city  of  Bath  is  fituated  in  a  deep 
narrow  valley,  on  the  banks  of  the  Avon,  in 
the  county  of  Somerfet,  a  few  miles  higher 
up  that  river  than  Briftol,  and  at  the  extremity 
of  its  navigable  courfe  for  fmall  veflels  from 
the  Briftol  Channel.  The  country  around  is 
compofed  of  hills  of  moderate  height,  gene- 
rally fteep  in  their  fides,  and  pretty  uniform 
in  their  outline ;  and  of  contraded  valleys, 
highly  fertile,  and  well  cultivated.  The  valley 
which  is  decorated  by  the  beautiful  city  of 
Bath,  is  confined  on  all  fides  by  lofty  hills, 
which  block  up  every  outlet  except  thofe  that 
admit  the  Avon,  which  takes  a  fine  ferpentinc 
courfe  through  a  rich  vale,  and  bounds  the 
city  from  the  North-Eaft  to  the  South-Weft 
quarter.  The  view  therefore  from  the  neigh- 
bouring hills  is  rather  confined ;  but  befides 
the  natural  advantages  of  the  place,  it  poflefles 
that  noble  afl*emblage  of  fplcndid  buildings, 
decorated  with  a  profufion  of  elegant  archi- 
tedural  ornaments,  which  have  juftly  entitled 
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modern  Bath  to  the  pre-eminence  in  beauty 
over  all  the  towns  in  our  ifland. 

This  city  is  of  conliderable  antiquity,  being 
noticed  by  the  earlier  of  our  own  hiftorians, 
and  many  interefting  Roman  remains  have 
been  found  on  the  fpot.  The  moft  important 
of  thefe  is  a  fet  of  baths,  with  all  the  apparatus 
for  warm  and  vapour  bathing,  that  ufed  to 
form  an  important  part  of  Roman  luxury, 
which  were  difcovered  accidentally  feveral 
years  ago,  beneath  the  foundation  of  an  old 
priory,  that  had  been  ftanding  for  a  great 
length  of  time  {a).  This  circumftance  makes 
it  highly  probable  that  thefe  thermal  waters 
were  much  in  ufe  even  with  the  Romans 
when  in  this  ifland,  and  eftablifhes  the  prece- 
dency of  the  Bath  waters  over  all  the  other 
mineral  waters  in  the  kingdom. 

Bath  is  divided  into  two  diftrids,  the  Old 
and  New  Town  i  the  former  of  which  contains 

faj  See  Lucas's  accouut  of  the  city  and  thermal  waters  of 
Bath,  contained  in  his  *  Eflay  of  Waters,  1756  ; '  a  work  that 
abounds  with  curious  and  important  information,  the  refult  of 
perfonal  experience,  written  with  great  freedom  of  rema*,  and 
containing  many  acute  obfervations  and  conjeftures,  fome  of 
which  hare  been  fully  verified  by  late  experiments. 
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the  baths ;  the  latter,  the  greater  part  of 
the  elegant  buildings  in  which  the  vifitors  of 
fafhion  and  opulence  refide.  The  older  part 
of  the  city  is  contiguous  to  the  Avon,  is 
narrow,  irregular,  and  moftly  ill-built,  and 
has  its  foundation  on  a  marfhy  and  clayey 
foil.  The  ground  rifes  with  a  fteep  afcent,. 
juft  behind  the  Old  Town,  and  becomes 
gravelly  and  rocky  ;  and  upon  this  foil  the 
beautiful  buildings  of  the  New  Town  are 
founded.  A  number  of  fine  fprings  flow 
•from  this  quarter  down  towards  the  Avon, 
and  yield  a  copious  fupply  of  excellent  pump 
water  to  tjie  inhabitants.  The  foil  of  the 
valley  of  the  Avon  is  highly  favourable  for 
the  production  of  all  kinds  of  fruit  and  vege- 
tables for  the  table;  and  thefe,  from  the  great 
heat  of  the  fituation,  in  confequence  of  the 
flicker  of  the  furrounding  hills,  and  the  re- 
flexion of  the  fun's  rays,  come  to  the  utmofl: 
perfeClion  and  maturity.  The  country  alfo 
pofl!efl!es  fome  very  valuable  natural  mineral 
riches,  fuch  as  coal,  clay  for  pottery  and 
bricks,  limellone,  and  efpecially  a  very  valu- 
able freeftone,  which  is  fo  foft  in  the  quarry, 
as  to  be  readily  worked  into  every  form  that 
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life  or  ornament  can  require,  but  by  expofurc 
to  the  air  for  a  fliort  time,  hardens  into  a  very 
liin  Ibhd  ftone.  All  the  buildings  of  the 
^Cevv  Town  are  conftrudled  of  this  material, 
a  circumftance  that  contributes  not  a  little 
both  to  their  elegance  and  durability. 

The  climate  of  Bath,  like  that  of  the  whole 
of  this  fide  of  the  kingdom,  is  in  general  very 
mild  and  genial ;  an  advantage  which  is  how- 
ever fomewhat  counterbalanced  by  the  in- 
convenience of  a  larger  proportion  of  rain 
than  falls  on  the  Eaftern  part  of  our  ifland. 
The  New  Town,  indeed,  from  the  great  in- 
equality of  its  fite,  and  the  rockynefs  of  its 
foil,  is  very  foon  dry  after  the  fevereft  fhowers ; 
but  then  it  is  cxpofed  to  all  the  violence  of  the 
Weft  and  South -Weft  winds,  which  are  here 
ahvays  the  moft  boifterous  and  prevalent.  The 
lower  part  of  the  city  is  more  fheltered  by  the 
adjacent  hills. 

The  city  of  Bath  has  been  celebrated  for 
a  long  feries  of  years  for  its  numerous  hot 
fprings,  which  are  of  a  higher  temperature 
than  any  in  this  kingdom,  and  indeed  are  the 
only  natural  waters  which  we  pofTefs,  that  are 
at  all  hot  to  the  touch ;  all  the  other  thermal 
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waters  being  of  a  heat  below  the  animal  tem- 
perature, and  only  deferving  that  appellation 
from  being  invariably  warmer  than  the  general 
average  of  the  heat  of  common  fp rings.  Thefc 
waters,  which  have  at  firft  given  celebrity  to 
this  fpot  on  the  banks  of  the  Avon,  and  have 
been  the  means  of  erecting  and  fupporting  a 
fplendid  city,  are  now  eminently  accommo- 
dated to  the  ufe  of  invalids,  by  the  erection  of 
elegant  baths,  and  by  various  other  buildings, 
calculated  for  convenience  or  amufement. 

There  appears  to  be  three  principal  fources 
of  thefe  waters,  called  the  King's  Bath,  the 
Crofs  Bath,  and  the  Hot  Bath.  Thefe  fprings 
all  arife  within  a  (hort  diftance  from  each 
other,  at  the  lower  part  of  the  town,  and  not 
far  from  the  Avon,  into  which  the  hot  water 
terminates,  after  having  palTed  through  the 
feveral  baths.  The  fupply  of  water  is  fo  co- 
pious, that  all  the  large  refer voirs  ufed  for 
bathing  are  filled  every  evening  with  water 
frefli  from  their  refpedive  fountains.  There 
appears  to,  be  a  flight  difference  in  the  pro- 
perties of  the  water  of  each  of  thefe  three 
baths,  which  we  fliall  take  occafion  to  notice, 
where  it  gives  rife  to  a  feledion  in  their 
medical  ufe. 
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The  fenfible  properties  of  Bath  water  are 
the  following  {b):  when  firft  drawn  it  appears 
quite  clear  and  colourlefs,  and  remains  per- 
fedlly  quiet  without  fending  forth  any  bub- 
bles, or  giving  any  fign  of  briflcnefs  or  effer- 
vefcence  {c).  On  ftanding  in  the  open  air 
for  fome  hours,  it  becomes  fomewhat  turbid 
by  the  feparation  of  a  pale  yellow  ochery  pre- 
cipitate, which  gradually  fubfides.  The  quan- 
tity of  this  fediment  is  extremely  fmall,  but 
is  fufEcient  to  give  iron  mould  ftains  to  the 
linen  of  the  bathers.  The  water  ftill  remains 
flightly  turbid  and  of  a  whey  colour,  after 
the  ochre  is  precipitated,  but  does  not  adually 
depofit  any  other  fubftance  in  any  afcertain- 
able  quantity.  No  odour  of  any  kind  is  per- 
ceivable by  the  niceft  fenfe  from  a  glafs  of  the 
frefh  water ;  but  from  a  large  body  of  water, 

{!>)  See  Falconer's  "  ElTay  on  the  Bathwaters,  1772.*' 
(c)  I  mention  this  laft  circumftance  particularly,  and  from 
my  own  obfervation,  as  it  has  been  afferted  by  fome  writers  oij. 
this  fubjeft,  that  the  frefli  drawn  water  appears  brifk  and  fpark- 
ling,  as  if  it  were  ftrongly  impregnated  with  fome  gas  :  which 
is  certainly  a  miftake.  This  appearance  can  never  be  depended 
on,  till  the  firft  agitation  ariGng  from  the  pouring  out  the  water 
be  gone  off,  and  when  the  truly  gafeous  waters,  fuch  as  the 
Seltzer  or  Spa,  will  continue  to  emit  bubbles,  though  merely 
•xpofed  to  air  «f  the  ordinary  temperature. 
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fuch  as  the  King's  Bath  juft  filled,  a  flight 
degree  of  pungency  ftrikes  the  nofe,  fimilar 
to  that  of  an  effervefcing  mixture,  but  accord- 
ing to  Dr.  Falconer,  never  accompanied  with 
any  thing  fetid  or  fulphureous.    The  tafte  of 
the  water  deferves  particular  attention,  from 
fome  peculiarities  that  attend  it.    When  hot 
from  the  pump,  it  fills  the  mouth  with  a 
ftrong  chalybeate  impreffion,   without  any 
particular  pungency,  and  accompanied  with 
fcarcely  any  kind  of  faiine  tafte ;  on  this  ac- 
count it  is  by  no  means  difagreeable,  and  may 
be  taken  in  a  larger  draught  without  difgufl 
than  mo  ft  other  waters  in  which  the  tafte  of 
iron*predominates  :  what  is  remarkable,  how- 
ever, is,  that  as  foon  as  the  water  cools,  even 
before  there  is  any  fenfible  precipitation,  the 
chalybeate  tafte  is  entirely  loft,  and  nothing 
but  the  flighteft  faiine  fenfation  to  the  tongue 
remains  j  or  rather,  there  is  then  no  diftinguifli- 
able  difference  between  this  and  common  hard 
fpring  water  (^). 

■  {d)  Dr.  Falconer  afferts,  that  Bath  water,  when  cold,  be^ 
comes  not  only  more  laline  to  the  tafte,  but  acquires  a  peculiar 
and  indefcribable  flavour  which  lafts  fome  time  longer.  I  cannot 
help  thinking  this  an  inftance  of  a  kind  of  refinement  ia  obfer- 


/ 


157 


The  fpeclfic  gravity,  as  afcertaincd  by  Dr. 
Falconer,  of  the  King's  and  Hot  Baths,  is 
1.0020:  and  of  the  Crofs  Bath  ;.ooi8. — 
This  exceeds  the  weight  of  all  the  cold  pump 
waters  in  the  city,  of  which  there  is  a  great 
number,  and  very  excellent.  The  heavieft 
of  thefe  is  1.0016,  and  the  Avon  water  only 
1.0008  {e). 

The  temperature  of  the  King's  Bath,  which 
is  that  ufually  employed  for  drinking,  was 
determined  by  very  careful  obfervations,  and 
eftimated  by  Dr.  Falconer,  to  be  when  frefh 
drawn  in  the  glafles,  about  116°:  that  of 
the  Crofs  Bath  water  is  only  112°.  This 
high  temperature,  however,  is  only  found  in 
the  water  frefh  from  the  pump,  for  as  it  flows 
into  the  fpacious  baths,  it  rapidly  lofes  a  part 
of  its  heat,  and  is  feldom  more  to  the  bathers 
than  from  106°  to  about  1000  in  the  hotter 
baths,  and  about  94°  to  92°  in  the  Crofs  Bath, 

ration  in  which  fomc  able  and  ingenious  men  occafionally  in- 
dulge themfelves.  The  fame  author  has  mentioned  his  per- 
ceiving a  flight  coppery  tafte  in  the  Malvern  water,  giving  a 
fufpicion  that  it  contained  a  portion  of  this  dangerous  metal ;  a 
fufpicion  which  has  been  difproved  by  the  moft  accurate  chemi- 
eal  experiments, 

{e)  See  Falconer's  "  Dlff^iitation  on  the  Bath  waters,  1790'' 
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which  Is  the  cooleft.  It  always,  however, 
keeps  nearly  up  to  thefe  degrees  of  tempera- 
ture in  the  refpedive  baths ;  for,  from  the 
large  body  of  water  in  the  baths,  the  fteam 
that  is  always  in  part  interpofed  between  its 
furface  and  the  air,  efpecially  from  the  frefh 
fupply  from  the  fprings  which  is  continually 
pouring  in,  any  further  lofs  of  heat  during 
the  time  of  bathing  is  prevented.  This  tem- 
perature is  greater  than  that  of  any  natural 
fpring  in  our  own  country ;  but  there  are 
feveral  on  the  continent  much  higher. 

When  the  daily  bathing  is  linifhed,  the 
water  is  let  off  through  wafte  channels  that 
terminate  in  the  river ;  and  the  floors  of  the 
feveral  baths,  as  well  as  thefe  channels,  are 
found  to  be  lined  with  a  thin  ftratum  of  ochery 
fediment,  the  fame  as  that  which  is  depofited 
when  the  water  remains  to  cool  in  any  veffel. 
Along  with  the  water  as  it  guflies  from  the 
various  fources,  there  is  brought  a  large  quan- 
tity of  an  afh- coloured  pyritical  fand.  This 
has  been  examined  with  great  minutenefs  by 
various  chemifts,  and  is  found  to  be  compofed 
of  a  filiceous  earth,  interfperfed  with  metallic 
looking  fpots.   When  thrown  on  hot  coals,  it 
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burns  with  a  blue  flame,   and  fulphureous 
odour;  and  leaves  a  refidue  which  is  in  a  fmall 
degree  magnetical.    If  digefted  with  water, 
it  is  faid  to  render  it  flightly  chalybeate.  There 
is  alfo  a  brown  or  olive  coloured  fcum,  which 
floats  on  the  furface  of  the  water  in  fmall  quan- 
tities, and  which  fome  years  ago  gave  rife  to 
much  difcuflion,  as  it  was  fuppofed  to  be  a 
fulphureous  compound  of  a  peculiar  nature, 
and  was  called  Bath  Sulphur,    Dr.  Lucas  has 
the  merit  of  refuting  this  opinion,  and  detedl- 
ing  fome  petty  frauds  which  were  pradtifed 
to  keep  up  the  idea  of  its  fulphureous  nature. 
It  is  doubtlefs  only  a  vegetable  fubftance  of 
the  nature  of  a  conferva  (f).    Another  matter 
which  is  brought  up  along  with  the  Bath 
water  from  the  different  fprings,  is  a  quantity 
of  gas,  which  is  confl;antly  to  be  obferved 
rifmg  through  the  body  of  water  in  the  baths, 
in  large  clufters  of  bubbles,  and  may  be  rea- 
dily colledled  by  an  inverted  bottle  held  at  the 
furface  of  the  water.    This  circumfl:ance  had 
been  noticed  long  before  the  nature  of  the  gas 
was  afcertained ;  and  at  firft,  indeed,  an  errone- 
ous opinion  was  formed  concerning  it,  as,  from 

(f)  Lucas,  vol.  2.  p.  208. 
M  2 
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its  precipitating  lime  water,  It  was  fuppofed 
to  be  intirely  carbonic  acid  gas.  It  was  that 
acute  and  excellent  philofopher,  Dr.  Prieftley, 
who  firft  afcertaincd  the  compofitlon  of  this 
gas,  which  happened  to  engage  his  attention 
whilft  purfuing  thole  experiments  on  aeri- 
form fubftances  which  firft  threw  light  upoi^ 
pneumatic  chemiftry.  He  found  that  this  gas 
contained  in  fad  no  more  than  about  —  of 
its  bulk  of  fixed  air  or  carbonic  acid,  whence 
arofe  the  precipitation  with  lime  water ;  but 
that  the  remainder  was  fcarcely  altered  by 
nitrous  gas,  and  was  almoft  intirely  phlogifti- 
cated  air,  or,  as  it  is  now  termed,  azotic 
gas  [g). 

On  account  of  the  high  repute  in  which 
Bath  water  has  been  held  for  a  long  feries  of 
years,  and  the  nuanerous  invalids  of  the  firft 
rank  and  confequence,  who  have  reforted  to 
thefe  excellent  fprings,  there  is  no  water  that 
has  excited  fo  much  attention  with  a  viev/  to 
its  chemical  analyfis.  The  refults  of  thefe 
inquiries  have  been  varloufly  reported  at  dif- 
ferent times,   and  the  explanation  of  thefe 

(g)  Prieftley's  "  Experiments  and  ObfciTalieus  on  Air, 
1775/'  vol.  2.  p.  225. 
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phcnqmcna  has  followed  the  changes  in  the- 
oretical reafoning  which  it  has  been  the  lot 
of  this  fcience  to  experience  for  feveral  years 
paft.  We  are  now  in  pofleffion  of  a  fufficient 
number  of  faBsy  determined  by  cautious  and 
judicious  chemifts,  to  give  us  a  pretty  exa<3t 
idea  of  the  nature  of  this  water,  which,  as  a 
chemical  compound,  as  well  as  a  medicinal 
preparation,  is  deferving  of  pai-ticular  atten- 
tion. With  fuch  good  authorities  as  Lucas, 
Falconer  and  Gibbs  (/^),  we  may  afcertain  the 
peculiar  conftitution  of  this  thermal  fpring; 
always  keeping  in  view  the  corredions  which 
the  modern  improvements  in  chemiftry  have 
enabled  us  to  make. 

We  Ihall  begin  as  ufual  with  the  appearances 
produced  by  the  different  re-agents,  and  it  is 
to  be  underftood,  that  in  the  experiments,  the 
water  from  the  King's  Bath  is  employed, 
where  not  otherwife  fpecified,  and  always 
warm  and  frefh  from  the  pump. 

Litmus  tin^lure  does  not  alter  its  colour 
when  added  to  the  water;  fhewing  that  there 
is  no  excefs  of  acid. 

{h)  See  three  papers  by  Dr.  Glbbs  on  the  Analyfis  of  the 
Bath  waters,  inferted  in  the  third  volume  of  Nicholfon's  Jour- 
1)^1  for  1 and  \  8oo. 
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Syrup  of  violets  is  not  changed  at  firft,  but 
after  fome  hours  aflumes  a  pale  grafs  green 
colour.  This  is  obvioufly  owing  to  the  fmall 
quantity  of  carbonat  of  lime  difTolved  in  the 
water,  which  may  be  coUeded  by  further  ana- 
lyfis ;  and  the  teft  with  litmus  fliews,  that  there 
is  no  more  carbonic  acid,  or  fcarcely  more,  than 
is  necefTary  to  keep  the  lime  fufpended. 

Lime  water  caufes  an  immediate  milkinefs 
with  the  frefli  water,  lefs  when  it  has  ftood 
uncorked  for  half  an  hour,  and  none  at  all 
after  twenty-four  hours.  The  precipitate  thus 
produced  confifts  both  of  the  lime  that  is 
added,  and  that  in  folution  with  the  water, 
both  in  the  ftate  of  calcareous  carbonat. 

Acetite  of  lead  produces  a  white  precipi- 
tate, which  does  not  turn  brown  by  {landing; 
and  filver  leaf  is  not  in  the  leaft  tarnifhed  by 
it ;  fhewing  the  abfence  of  any  thing  fulphu- 
reous. 

Mitrated  filver,  and  muriated  or  acetited 
barytes,  produce  an  immediate  turbidnefs,  in- 
dicating the  prefence  of  the  muriatic  and  ful- 
phuric  acids. 

The  oxalic  acid  fhews  the  prefence  of  lime, 
and  this  is  the  mod  abundant  in  the  Hot  Bath. 
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When  tindure  of  galls  is  added  to  the 
frefh  water,  in  a  few  moments  it  becomes 
difcoloured,  and  after  ftanding  a  fhort  time  it 
becomes  of  a  full  purple :  but  this  effect  is 
not  produced  if  added  to  the  water  when  it 
has  grown  cold,  even  though  kept  in  a  clofe 
corked  bottle.  This  indicates  a  minute  por- 
tion of  iron  in  the  former  cafe,  and  that  by- 
cooling,  it  feparates  from  the  water  either  in- 
tirely,  or  fo  much  as  not  to  be  then  in  a  ftate 
capable  of  detedion  by  the  ufual  re-agents. 

The  carbonated  alkalies  caufe  a  copious 
white  precipitate :  the  cauftic  alkalies  give 
alfo  the  fame  appearance,  only  in  much  lefs 
quantity. 

Bath  water  at  all  times  curdles  foap,  and  is 
in  general  fo  hard  as  to  be  unlit  for  many 
domeftic  purpofes. 

When  any  confiderable  quantity  of  this 
water  is  evaporated,  a  pellicle  gradually  forms 
on  the  furface  of  the  liquor,  and  a  flight  dif- 
coloured ring  appears  at  the  edge  of  the 
velTel.  At  the  fame  time  an  earthy  powder 
is  precipitated.  As  the  folution  becomes  more 
concentrated,  it  becomes  yellowifh,  and  when 
the  water  is  all  evaporated,  it  leaves  a  grey 
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eryftalline  mafs.  Nothing  fenfible  to  the 
fmell  efcapes  .during  the  whole  procefs,  but  a 
fmall  portion  of  gas  is  given  our,  which  may 
be  colleded  and  examined.  The  foUd  refi- 
duum  is  partly  foluble  in  water,  partly  in 
any  acid,  and  it  is  partly  infoluble  in  any  li- 
quid menftruum.  If  a  moderate  quantity  of 
water  be  firft  added,  it  diflblves  out  of  the 
mafs  fulphat  of  foda  and  common  fait ;  a 
larger  portion  will  take  up  felenite ;  muriatic 
acid  will  diiTolve  the  carbonat  of  lime,  and  that 
minute  portion  of  iron  which  gave  the  chaly- 
beate tafte  and  purple  colour  to  galls  when  the 
water  was  frefh  ;  and  laftly,  there  will  remain 
an  earth,  which  is  found  to  be  filiceous'earth^ 
a  difcovery  that  we  owe  to  Dr.  Gibbs. 

The  adual  quantities  of  thefe  feveral  in- 
gredients have  been  eftimated  very  differently 
by  feveral  perfons  who  have  analyfed  the 
v/aters.  This  may  partly  arife  from  an  adual 
difference  in  the  water  at  various  times,  but 
principally  from  the  circumftance  of  a  greater 
heat  being  applied  to  dry  the  fubflances  be- 
fore weighing  in  one  cafe  than  in  another. 
Dr.  Lucas  eflimates  the  folid  contents  in  the 
following  manner:  Of  fulphat  of  lime 
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of  carbonat  of  lime  22^  grains;  of 
fulphat  of  foda  26  grains;  of  common  fait 
52  grains ;  and  of  oxyd  of  iron  about  -jVj  or 
not  quite  a  quarter  of  a  grain  in  the  wine 
gallon.  Total  132  grains  nearly,  of  which 
54  are  earthy,  and  little  foluble  in  water,  and 
78  are  neutral  alkaline  falts,  and  very  fo- 
luble. 

Dr.  Charlton's  analyfis  (z)  comes  very 
near  to  that  of  Lucas.  He  obtained  34. 
-grains  of  refiduum  in  a  quart  of  the  King's 
Bath  water,  of  which  20  parts  were  foluble 
in  rain  water,  and  14  fubfided.  This,  if 
brought  to  the  proportions  of  a  gallon,  will 
give  136  grains  for  the  whole  contents,  56  of 
which  are  earthy,  and  80  are  foluble  neutral 
falts. 

The  next  analyfis,  in  order  of  time,  is 
that  of  Dr.  Falconer.  The  examination  of 
this  learned  phyfician  gives  a  confiderablc  dif- 
ference from  the  two  former,  both  in  quantity 
of  folid  contents,  and  proportion  of  their 
component  parts.  From  fix  gallons  of  King's 
Bath  water  he  obtained  only  feven  drams  and 

[})  See  Dr.  Charlton's  "  Three  Tra^s  «n  the  Bath  Water,'* 
%c.  1774. 
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half  a  Icruple,  or  430  grains  of  folld  refi- 
duum,  which  is  only  about  71  grains  in  the 
gallon.  The  proportion  of  foluble  to  info- 
hible  matter  alfo  differs.  Out  of  80  grains, 
of  folid  refiduum,  warm  water,  repeatedly 
added,  could  dilTolve  only  31  grains,  leaving, 
therefore,  49  for  the  infoluble  part.  This,  if 
brought  to  the  proportion  of  the  71  grains  of 
total  refiduum  in  the  gallon,  will  give  about 
271:  grains  of  the  neutral  falts,  and  43 i  of 
the  felenite  and  infoluble  calcareous  earth* 

Laflly,  Dr.  Gibbs,  whofe  analyfis  is  not 
complete,  obtained  a  folid  refiduum  in  the 
proportion  of  about  93  grains  to  the  gallon, 
after  the  water  had  been  intirely  evaporated, 
and  the  remaining  mafs  thoroughly  dried. 
Of  this  there  were  difTolved  in  the  proportion 
of  77i  grains  by  the  united  a<3:ion  of  water  and 
nitrous  acid,  but  about  15^  grains  were  left 
behind,  which,  when  mixed  up  with  foda  and 
expofed  to  the  blow  pipe,  effervefced  and 
fufed  into  a  perfed  glafs,  and  was  therefore 
filiceous  earth  {/i).  This  difcovery  of  filex, 
where  it  was  not  fufpedted,  appears  to  be  of 
importance  in  explaining  fome  apparent  errors 

(I)  Nicholfon's  Journal,  vol,  3. 
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ill  the  former  calculations,  as  we  fliall  mention 
prelbntly. 

The  quantity  of  gafeous  contents  in  Bath 
water  appears  to  have  been  much  over- rated 
by  fome  v^^rlters.  The  eftimate  made  by  Dr. 
Prieftley  feeras  to  determine  this  point  in  a 
more  fatisfadory  manner.  This  ingenious 
chemift  relates  the  following  experiment  (/): 
"  In  order  to  afcertain  what  proportion  of  air 
is  contained  in  the  Bath  water  in  the  ftate  in 
which  it  is  drank,  I  filled  a  pint  phial  with 
water  hot  from  the  pump,  and  expelled  the 
air  from  it  by  boiling  it  for  about  four  hours, 
receiving  the  produce  in  quickfilver.  This 
air  was  about  of  the  bulk  of  the  water, 
and  about  one  half  of  it  was  fixed  air,  preci- 
pitating lime  in  lime  water,  and  being  readily 
abforbed  by  water.  The  refiduum  appeared 
by  the  teft  of  nitrous  air  to  be  rather  better 
than  air  in  which  a  candle  had  burned  out." 

From  this  experiment  it  would  appear,  that 
Bath  water  contains  only  of  its  bulk  of 
carbonic  acid,  which  is  almoft  entirely  em- 
ployed in  holding  in  folution  the  carbonat  of 

(/)  Prieftley's  Experiments  and  Obfemtions  on  difFerent 
Kinds  of  Air,  1775,  vol.  2.  p.  222. 
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lime  which  the  water  contains,  and  the  oxyd 
of  iron ;  for  neither  is  this  quantity  enough 
to  give  any  appearance  of  brilknefs  or  effer- 
vefcence  to  any  water,  nor  do  we  find  in  the 
Bath  water  any  marks  of  an  uncombined  acid 
by  the  delicate  tefl  of  litmus  (jn).  This  water 
has  therefore  no  claim  to  the  title  of  a  brifk 
carbonated  mineral  fpring,  for  the  quantity 
of  carbonic  acid  is  lefs  than  in  many  common 
pump-waters,  neither  is  there  any  thing  un- 
ufual  in  the  combinations  of  this  acid,  except 
that  of  holding  difTolved  a  minute  portion  of 
iron. 

With  regard  to  the  quantity  of  this  metal, 
nothing  certain  however  has  been  afcertained, 
except  that  it  is  extremely  fmall,  probably 
nearly  the  leaft  that  is  poffible  to  be  detected 
by  chemical  tefts.    The  method  ufed  by  the 

[m]  In  order  tha:  waters  fnould  redden  litmus  they  muft  con- 
tain at  lealt  about  of  their  bulk  of  carbonic  acid,  uncombined 
with  an  earth  or  alkali,  as  Kirwan  obferves  in  his  excellent 
Treatife  on  Mineral  Waters,  page  36 ;  but  thofe  waters  that  hold 
in  folution  a  much  iefs  quantity  of  this  acid,  will  ftill  difTolve  a 
iriinute  portion  of  iron,  and  become  fenfibly  chalybeate.  Hence 
It  is,  that  many  waters  that  do  not  redden  litmus,  will  however 
give  a  purple  with  tincture  of  galls  after  they  have  been  for  fome 
minutes  fhaken  with  iron  filings;  and  as  Dr.  Falconer  obferves, 
she  chalybeate  of  Bath  watsr  is  inereafed  by  thus  prqcefs. 
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analjiers  of  Bath  water  to  eftimate  this  quan- 
tity, was  the  very  uncertahi  one  of  compar- 
ing  the  lhades  of  purple  produced,  by  adding 
an  equal  number  of  drops  of  tindture  of  galls 
to  a  folution  of  fulphat  of  iron  of  a  known 
ilrength,  and  to  Bath  water.  Hence  we  find 
the  refbilts  to  vary  confiderably,  for  Dn  Carl- 
ton reckons  it  only  of  a  gi"ain  in  a  pint, 
and  Dr.  Lucas 

The  difcovery  of  filiceous  earth  in  this 
water  will  clear  up  a  difficulty  in  its  analyfis, 
which  muft  ftrike  the  chemical  reader.  If 
2  2-i  grains  of  carbonat  of  lime  were  con- 
tained in  the  gallon  of  water  (which  is  the 
loweft  eftimate,  and  is  that  of  Dr.  Lucas), 
it  could  not  be  fufpended  by  only  -^V  of  its 
bulk,  or  3.85  cubic  inches  of  carbonic  acid. 
Mr.  Kirwan  eftimates  from  very  accurate 
calculations,  that  where  the  quantity  of  this 
earth  is  fmall  compared  with  that  of  the  water, 
an  addition  of  half  its  weight  of  uncombined 
carbonic  acid  would  hold  it  in  folution 
but  if  the  gallon  of  Bath  water  contained  2  24- 
grains  of  carbonat  of  lime,  it  would  require 
T  H  grains,  or  about  24  cubic  inches  of  car- 

(ri)  Kirwan  on  Mineral  Waters,  page  co. 
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bonic  acid  to  keep  it  diflblved  ;  whereas  Dr. 
Prieftley's  experiments  did  not  fhew  an  eighth 
of  this  quantity.  But  fince  Dr.  Gibbs  finds 
in  this  water  151-  grains  of  filiceous  earth  in 
the  gallon,  all  which  remains  in  the  refiduum 
that  is  infoluble  in  water,  as  well  as  the  car- 
bonat  of  lime,  we  may  well  fuppofe  that  the 
two  have  been  confounded  w^ith  each  other ; 
and  that  in  fad  the  Bath  water  contains  only 
about  feven  or  eight  grains  of  the  calcareous 
earth,  which  would  require  for  their  folution 
about  as  many  cubic  inches  of  carbonic  acid, 
which  is  ftill  however  much  more  than  Dr. 
Prieftley's  calculation. 

From  the  various  chemical  inveftigations 
that  have  been  mentioned,  w^e  may  form  this 
general  conclufion  concerning  the  compofition 
of  Bath  water ;  that  it  contains  a  good  deal 
of  calcareous  falts,  which  render  it  hard  and 
unfit  for  domeftic  purpofes ;  that  it  holds  in 
folution  but  little,  if  any,  neutral  alkaline  falts, 
and  therefore  is  fcarcely  faline ;  that  it  is  in  a 
very  flight  degree  impregnated  with  carbonic 
acid  ;  in  a  ftill  flighter  with  iron,  and  as  it 
ftiould  appear,  only  when  hot  from  the  fpi  ing ; 
and  that  it  holds  fufpended  a  fmall  portion  of 
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filiceous  earth,  which  will  defei-ve  notice  from 
the  chemift,  as  a  curious,  though  not  a  fingular 
occurrence.  The  precife  quantities  of  all  thefe 
ingredients  it  is  not  eafy  to  determine,  on 
account  of  the  difference  in  the  refult  of  expe- 
riments made  by  different  perfons,  none  of 
which  are  at  all  improbable,  as  there  are  many- 
waters  that  contain  lefs  foreign  matter  than 
the  loweft  eflimation,  and  more  than  the 
higheft. 

Perhaps  we  fhall  make-  a  pretty  near  ap- 
proximation to  the  truth,  if  we  reckon  a 
gallon  of  the  King's  bath  water  to  contain, 
for  its  gafeous  contents,  about  8  cubic  inches 
of  carbonic  acid,  and  the  fame  quantity  of 
air  nearly  azoti-c :  for  the  foUd^  about  80  grains, 
in  the  whole  of  which,  perhaps  one  half  may 
be  fulphat  and  muriat  of  foda,  15^  grains  of 
filiceous  earth,  and  the  remainder  felenite, 
carbonat  of  lime,  and  a  very  minute  portion, 
fcarcely  appreciable^  of  oxyd  of  iron  (0^. 

{o)  I  take  no  notice  of  aluminous  earth  which  Dr.  Gibbs  fup- 
pofes  to  exift,  from  the  flight  precipitation  produced  by  cauftic 
smmonia.  It  is  certainly  true,  that  pure  ammonia,  will  not 
precipitate  lime,  but  when  added  to  a  water  containing  carbonat 
of  lime  in  folution,  it  will  itfelf  become  a  carbonated  alkali, 
and  thus  precipitate  calcareous  earth  by  double  afFinriy.    It  is 
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The  waters  of  the  three  baths  differ  in  fomd 
degree  in  chemical  compofition.  According 
to  Dr.  Falconer,  the  Tolid  refidiium  from  a 
gallon  of  each  water,  is  in  the  proportion  of 
71  grains  in  that  of  the  King's  bath,  78  grains 
in  the  Hot  bath,  and  86  grains  in  the  Crofs 
bath.  Of  80  grains  of  each  refiduum,  the 
faline  part  foluble  in  water,  was  3 1  grains  in 
the  firft,  29  in  the  fecond,  and  only  1 1  in 
the  third.  This  latter  therefore,  contains 
much  more  infoluble  matter,  and  as  this  re- 
fiduum does  not  effervefce  very  ftrongly  with 
nitrous  acid,  it  is  probably  chiefly  fulphat  of 
lime.  The  depth  of  colour  produced  with 
tindure  of  galls,  was  the  greateft  in  the  firft 
mentioned  water,  lefs  in  the  fecond,  and  Icaft 
of  all  in  the  third. 

The  degree  of  precipitation  with  lime  water 
followed  the  fame  order. 

rather  furprifing  this  ingenious  chenuil  fliould  deny  that  pure 
ammonia%\vill  precipitate  magnefia,  a  fadt  which  is  pcrfedlly  well 
afcertained,  as  indeed  it  is  in  the  readinefs  with  which  this  earth 
is  precipitated,  that  it  is  in  fome  degree  diftingulfliable  froni 
alumine.  31ie  affinity  of  pure  ammonia  for  acids,  is  however 
fo  little  above  tliat  of  magnefia,  that  it  never  intlrely  precipitates 
this  earth. ~See  Kiiv/an's  Mineral  Waters,  page  93 ;  Fourcroy's 
Chemiftry,  &c. 
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Hence  we  may  conclude,  that  the  King's 
Bath  water  is  the  ftrongeft  chalybeate,  that 
it  contains  the  moft  carbonic  acid,  and  adive 
neutral  lalts,  and  the  leaft  of  the  felenite  and 
other  earthy  refiduum.  The  Hot  Bath  water 
is  a  very  httle  weaker  as  a  chalybeate,  as  well 
as  in  gafeous  and  faline  contents,  but  yields 
more  earthy  refiduum.  The  Crofs  Bath  water 
is  ftill  lefs  gafeous,  chalybeate,  and  faline,  but 
much  more  earthy.  The  temperature  alfo  of 
its  water  in  the  pump,  is  two  degrees  lower 
than  that  of  the  others. 

It  has  been,  already  mentioned,  that  the 
exiftence  of  fulphur  in  the  Bath  waters,  was  a 
fubjed  much  agitated  by  all  the  earlier  ana- 
lyfers  of  thefe  mineral  fprings.  Though  the 
prefent  advanced  ftate  of  chemical  knowledge 
has,  beyond  a  queftion,  proved  that  this  com- 
buftible  fubftance  is  not  in  any  degree  con- 
tained in  thefe  waters  (excepting  as  a  confti- 
tuent  part  of  fulphurie  acid),  the  chemical 
hiftory  of  thefe  fprings  would  be  imperfed:  if 
we  did  not  take  fome  notice  of  this  contro- 
verfy.  It  is  but  of  late  years,  that  the  nature 
of  fulphur,  and  the  forms  under  which  it 
appears  in  mineral  waters,  have  been  at  all 
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underftood,  and  for  want  of  well  defining 
what  was  meant  by  this  term,  feveral  fub- 
flances  have  been  confounded  with  this  inflam- 
mable. But  the  obvious  teft  of  the  fulphu- 
reous  odour  which  this  fubflance  gives  out 
on  combuflion,  when  it  can  be  colledted  in  a 
folid  form,  has  been  long  known  as  one  of 
its  effential  charadets.  On  this  account  Dr. 
Lucas,  even  at  the  time  when  his  refearches 
into  Bath  water  excited  a  good  deal  of  at- 
tention, was  able  to  undeceive  the  public  with 
regard  to  the  nature  of  the  mofs,  or  conferva, 
which  is  fometimes  found  floating  on  the 
water  of  the  baths,  and  which  was  confidered 
as  a  kind  of  fulphur,  and  accordingly  called 
Hath  Sulphur.  He  like  wife  expofed  the  fecret 
of  a  common  trick  with  the  Bath  guides  of 
tarnifhing  filver  into  a  refemblance  of  gold  ; 
which  was  performed  in  a  myflerious  manner, 
and  was  fuppofed  to  be  effeded  by  the  waters. 
The  other  fource  of  the  fulphur,  which  was 
imagined  to  exifl  in  thefe  waters,  was  the 
pyritical  fand  that  is  brought  up  in  confide- 
rable  quantities  by  the  force  of  the  fpring. 
This  is  certainly  fulphureous,  but  it  does 
not  impart  any  fuch  quality  to  the  water. 
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We  at  prefent  know  from  the  ftrideft  chemical 
refcarch,  that  there  are  only  two  forms  in 
which  fulphur  is  ever  united  to  waters,  that 
of  fulphuratcd  hydrogen  gas,  or  inflammable 
air  holding  fulphur  in  folution,  and  of  ful- 
phuret  of  foda,  or  fulphur  difTolved  by  the 
mineral  alkali.  Of  thefe  two  forms,  the  firft 
is  by  far  the  commoneft,  the  latter  extremely 
rare.  In  all  cafes  the  fulphur  will  be  detected 
by  tarnifhing  filver  or  mercury,  blackening 
the  folutions  of  filver,  lead,  or  bifmuth,  and 
by  other  chemical  tefts.  The  Bath  waters, 
however,  exhibit  not  the  flighteft  traces  of 
ulphur  when  fo  examined.  The  uncertainty 
of  the  ideas  of  former  chemifts  concerning 
the  nature  of  fulphur,  is  abundantly  (hewn 
>y  fuch  definitions  as  the  following :  "  The 

*  fulphureous  principle  of  the  Bath  v^aters,  is 

*  an  exceeding  fine  aromatic  balfam,  entirely 
'  diffimilar  from  common  brimfl:one."(/) — 
ut  it  is  unneceffary  to  take  further  notice  of 

his  controverfy. 

Having  finifhed  our  account  of  the  chemical 
ompofition  of  thefe  interefling  water*,  the 

(/>)  Charlton,  on  the  Bath  waters. 
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next  objed  of  inquiry  is  the  fenfible  elFeds 
produced  by  them,  and  their  appUcation  to 
the  healing  art.   There  are  few  of  the  natural 
waters  in  which  it  is  fo  difficult  to  feparate 
the  efFeds  of  the  mere  liquid,  joined  to  tem- 
perature, from  thofe  of  the  foreign  contents, 
that  are  found  in  the  frefh  drawn  water.  In- 
deed this  is  in  fome  degree  impoffible,  becaufe  • 
the  increafed  heat  appears  to  give  an  activity 
and  power  to  fubftances  fo  minute  in  quantity,, 
that  they  would  probably  pafs  inactive  through 
the  circulation,  were  they  taken  cold.  That 
much  of  the  efFed  of  Bath  water  is  merely 
owing  to  its  warmth,  can  hardly  be  doubted, 
and  there  may  be  fome  conftitutions,  to  whomi 
this  is  the  only  effedt,  as  well  as  fome  difeafes, 
which  never  require  more  than  this  fimple; 
remedy;  but  there  are  other  habits,  and  efpe- 
cially  the  delicate  and  irritable,   who  feel 
ftrongly  the  peculiar  compofition  of  this  water, 
and  with  thefe  h  requires  fometimes  confide- 
rable  precaution  in  its  ufe. 

The  Bath  water,  as  Dr.  Falconer  fays,  {q) 
when  drank  frefh  from  the  fpring,  has  in 


(y)  See  Falconer's  DIflertation  on  the  Bath  waters.  1790. 
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moft  perfons  the  efFed  of  raifing,  and  rather 
accelerating  the  pulfe,  increafing  the  heat, 
and  excitnig  the  fecretions.  Thefe  fymptoms 
generally  come  on  very  foon  after  drinking 
the  waters,  and,  with  certain  habits,  will  laft 
for  a  confiderable  time.  It  is  however  parti- 
cularly in  invalids  that  they  are  produced  at 
all.  The  above  mentioned  efFeds  then,  de- 
monftate,  that  Bath  water  pofl^lTes  heating 
properties,  but  at  the  fame  time  fhew  that 
its  ftimulus  is  of  a  peculiar  kind,  and  SiO:s 
more  immediately  on  the  nervous  fyftem. 

Befides  thefe,  it  has  alfo  a  confiderable  dif- 
pofition  to  pafs  off  by  urine,  even  when  taken 
in  a  moderate  dofe ;  and  this  may  be  con- 
fidered  as  one  of  its  mod  falutary  operations. 

Its  effed  on  the  bowels,  like  that  of  all 
waters  which  do  not  contain  any  purgative 
fait,  is  very  various ;  but  in  general,  a  coftive 
habit  of  body  comes  on  after  the  ufe  of  this 
water,  not  fo  much  owing  to  any  aftringency 
which  it  may  polfefs,  as  from  the  want  of  an 
adive  ftimulus  to  the  inteftines,  and  probably 
alfo  from  the  determination  which  it  occafions 
to  the  {kin  j  for  if  perfpiration  is  fuddenly 
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checked,  during  a  courfe  of  Bath  water,  a 
purging  Ibmetimes  fupervenes. 

1  hefe  circumftances  feem  to  fliew,  that  the 
llimulant  properties  of  this  water,  are  primarily 
and  more  efpecially  excited  in  the  ftomach, 
for  it  is  there  only  that  we  can  difcover  any 
thing  peculiar  in  its  operation,  and  it  occa- 
fions,  at  times,  a  variety  of  fymptoms,  fome- 
times  flight  and  tranfient,  but  at  other  times 
fo  confiderably  permanent,  as  to  render  its 
continuance  improper.      When   the  waters 
are  likely  to  prove  beneficial,  they  excite,  on 
being  firft  taken,    a  pleafmg  glow  in  the 
ftomach,  to  which  loon  fucceed  an  increafe 
of  appetite  and  fpirits,  and  a  rapid  determi- 
nation to  the  kidnies.    On  the  other  hand, 
when  they  occafion  head-ach,  thirft,  and  dry- 
nefs  of  the  tongue,  when  they  fit  heavy  on 
the  ftomach,  and  produce  ficknefs,  and  do 
not  pafs  oft'  by  urine  or  perfpiration,  their 
operation  is  unfavourable,  and  their  further 
employment  is  not  to  be  advifed. 

One  of  the  moft  important  ufes  of  the  Bath 
water  is,  however,  its  external  application ; 
and  its  effeds  here  appear  to  me  to  difter  in 
no  refped  from  thofe  of  common  water, 
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heated  to  the  fame  temperature,  and  fimilarly 
applied. 

Bath  certauily  poflefTes  confiderable  advan- 
tages, in  having  a  fupply  of  water  fufficient  to 
fill  the  numerous  refervoirs  for  immerfion, 
and  to  preferve  them  at  a  fteady  temperature. 
But  its  eulogifts,  not  content  with  this,  have 
affirmed,  that  even  when  ufed  externally,  it 
exercifes  a  ftimulant  power  on  the  f]<.in,  which 
renders  it  preferable  to  common  water.  One 
of  its  moft  zealous  advocates,  Dr.  Falconer, 
admifs  that,  as  a  mere  detergent,  Bath  water 
is  inferior  to  rain  water,  fmce  it  is  very  hard, 
curdles  foap,  and  has  confequently  a  much 
lefs  cleanfmg  power;  yet  he  aflerts  that  it  is 
fuperior  as  a  ftimulant  application. 

I  his,   I  own,    appears  to  me  extremely 
doubtful,  for,  whatever  minute  portion  of  adive 
matter  it  may  contain,  that  is  capable  of  ading 
on  the  ftomach,  it  appears  by  the  moft  accu- 
rate chemical  inveftigation,  to  be  far  too  fmall 
in  quantity,  and  too  infignificant,  to  be  felt 
by  that  lefs  fenfible  organ,  the  fkin.  Such 
being  the  compofition  of  the  water,  it  is  in- 
deed difficult  to  conceive  how,  when  ufed 
only  as  a  bath,  it  fliould  be  more  ftimulant 
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than  common  water;  fhould  raife  the  pulfe 
and  animal  heat  to  a  higher  degree ;  fhould 
occafion  much  lefs  relaxation  and  faintnefs, 
and  leave  the  bathers  more  alert  and  vigorous 
for  the  whole  day. 

We  are  even  alTured,  that  thefe  natural  warm 
baths  produce  lefs  perfpiration,  yet  that  they 
increafe  the  urinary  difchargc  much  more 
than  a  common  warm  bath,  and  other  cir- 
cumftances  equally  difficult  to  be  admitted. 
As  all  thefe  effedls,  however,  are  only  alledged 
to  be  greater  in  degree,  than  thofe  occafioned 
by  a  common  warm  bath,  we  fhould,  I  think, 
refer  them  to  the  greater  equability  of  tem- 
perature exifting  in  the  large,  natural  baths ; 
to  the  quantity  of  aqueous  vapor  in  which 
the  bathers  are  conflantly  immerfed ;  and  in 
fhort,  to  any  accidental  difference  either  in 
the  bath,  or  in  the  flate  of  the  patient,  rather 
than  to  admit  an  opinion  fo  contrary  to  all 
probability.  One  circumftance,  I  apprehend, 
will  particularly  give  a  preference  to  the  natural 
bath,  which  is,  the  conftant  motion  which  the 
patients  are  ufmg  when  immerfed ;  the  fize  of 
the  public  baths  being  fuch  as  to  admit  the 
bathers  to  walk  about  with  great  freedom  ; 
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and  this  alone  will  be  fufficient,  I  think,  to 
account  for  any  flight  difference  that  may  be 
obferved  between  this  and  a  common  bath. 
Moft  of  the  natural  thermal  waters,  poffefs 
this  advantage  of  copious  fupply,  a  conveni- 
ence which  can  feldom  be  commanded  to  any 
great  extent  in  other  fituations.  (r) 

(r)  It  has  been  fuggefted,  in  order  to  account  for  the  efFeds 
upon  the  head,  which  have  been  fuppofed  to  be  peculiar  to  the 
waters  ©f  Bath  and  Buxton,  that  the  large  quantity  of  azotic  gas 
which  they  are  conftantly  giving  out»  might  produce  foane  im- 
portant changes  in  the  refpiration  of  the  bathers,  whillt  they^ 
are  immerfed  in  this  atmofphere.  This  fingular  operation  of  the 
gafeous  oxyd  of  azot  upon  the  nervous  power,  when  taken  into 
the  lungs,  as  afcertained  by  Mr.  Davy  and  Dr.  Beddoes, 
might  at  firfl;  feem  to  give  fome  probability  to  this  conjecture  ; 
but  it  appears  to  me  that  the  cafes  are  by  no  means  parallel ;  for, 
in  the  firft  place,  it  is  azotic  gas,  and  not  the  gafeous  oxyd  of 
azot,  which  the  Bath  as  well  as  Buxton  waters  give  out,  and  the 
difference  betv/een  thefe  two  gafeous  bodies  is  very  well  defined  5 
and,  in  the  next  place,  we  find  that  thefe  peculiar  effefts  on  the 
nervous  power,  are  almoft  intirely  confined  to  the  internal  ufe 
of  thefe  waters,  fince  they  have  hardly  been  at  all  remarked  in 
thofe  who  merely  bathe  at  Buxton,  and  only  in  a  fmall  degree 
in  thofe  at  Bath,  which  is  of  a  much  higher  temperature.  I 
ftill  therefore  muft  be  of  opinion,  that  both  thefe  thermal  waters, 
when  ufed  externally,  can  only  be  confidered  as  fimple  water 
of  a  given  temperature.  Employed  as  an  internal  medicine,  the 
quantity  of  azotic  gas  which  then  comes  within  reach  of  the  body, 
is  extremely  fmall,  and  goes  intirely  to  the  flomach  ;  fo  that 
nothing  can  be  here  inferred,  in  analogy  with  its  efFeds  on  the 
procefs  of  refpiration.. 
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The  warm  bath  is  ufed  either  generally  or 
locally.  The  latter  confifts  in  pumping  the 
water  for  a  confiderable  time  on  the  part 
affected.  This  mode,  which  is  much  em- 
ployed at  Bath,  as  well  as  at  mofl  of  the 
thermal  fprings,  both  in  this  and  other  coun- 
tries, is  here  called  dry  pumping^  becaufe  in  it 
only  one  part  of  the  body  is  wetted,  whilft 
the  reft  is  kept  dry.  The  continuance  of 
this  application  is  meafured  by  the  number  of 
ftrokes  of  the  pump,  and  from  fifty  to  an 
.hundred  are  generally  ufed  at  a  time.  This 
is  in  many  cafes  an  excellent  remedy,  and 
the  water  thus  applied,  as  it  comes  immedi- 
ately from  the  fountain  head,  is  of  a  confide- 
rably  higher  temperature  than  in  the  large 
baths,  which  require  fome  hours  in  filling, 
and  thus  lofe  feveral  degrees  of  their  heat. 

The  difeafes  for  which  thefe  celebrated  wa_ 
ters  are  reforted  to,  are  very  numerous,  and 
are  fome  of  the  moft  important  and  difficult 
of  cure  of  all  that  come  under  medical  treat- 
ment. In  moft  of  them  the  bath  is  ufed  along 
with  the  waters  as  an  internal  medicine  (j-). 

(j)  The  Reader  will  find  much  information  in  confulting  on 
this  fubjea  Charlton's  "  Trades  on  the  Bath  Water;  and  Fal- 
coner's "  Praaical  Differtatlon  on  the  Medicinal  Effea  of  the 
Bath  Waters."  r  790. 
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The  general  indications  of  the  propriety  of 
ufing  this  medicinal  water  are  in  thofe  cafes 
where  a  gentle,  gradual,  and  permanent  fti- 
muliis  is  required,  and  where  there  is  little  to 
be  feared  from  the  fudden  and  tranfient  heat, 
and  increafe  of  pulfe  that  fo  often  attend  its 
exhibition.  Bath  water  may  certainly  be 
confidered  as  a  chalybeate,  in  which  the  iron 
is  very  fmall  in  quantity,  but  in  a  highly  adive 
form  ;  and  the  degree  of  temperature  is  in  it- 
felf  a  ftimulus,  often  of  confiderable  power. 
Thefe  circumftances,  again,  point  out  the  ne- 
cefTity  of  certain  cautions,  which  from  a  view 
of  the  mere  quantity  of  foreign  contents 
might  be  thought  fuperfluous.  Although,  in 
eftimating  the  powers  of  this  medicine,  allow- 
ance muft  be  made  for  local  prejudice  in  its 
favour,  there  can  be  no  doubt  but  that  its  em- 
ployment is  hazardous,  and  might  often  do 
confiderable  mifchief  in  various  cafes  of  adive 
inflammation,  efpecially  in  irritable  habits 
where  there  exifts  a  ftrong  tendency  to  hec- 
tic fever ;  and  even  in  the  lefs  inflammatory 
ftate  of  difeafed  and  fuppurating  vifcera,  and 
in  general,  wherever  a  quick  pulfe  and  dry 
tongue  indicate  a  degree  of  general  fever. 
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The  cafes  therefore  to  which  this  water  are 
peculiarly  fuited,  are  moftly  of  the  chronic 
kind,  and  by  a  fteady  perfeverance  in  this  re- 
medy very  obftinate  difbrders  have  given  way. 
A  few  of  the  principal  we  fhall  enumerate. 

Chlorofis,  a  difeafe  which  at  all  times  is 
much  relieved  by  fteel,  and  will  bear  it,  even 
where  there  is  a  confiderable  degree  of  fe- 
verifh  irritation,   receives  particular  benefit  j 
from  the  Bath  water,  and  its  ufe  as  a  warm  * 
bath  excellently  contributes  to  remove  that 
languor  of  circulation  and  obftrudion  of  the  j 
natural  evacuations  which  conftitute  the  lead- 
ing features  of  this  common  and  troublefomc 
diforder. 

The  complicated  difeafes  which  are  often 
brought  on  by  a  long  refidence  in  hot  cli- 
mates, affeding  the  fecretion  of  bile,  the  func- 
tions of  the  ftomach  and  alimentary  canal,  and 
which  generally  produce  organic  derangement 
in  fome  part  of  the  hepatic  fyftem,  often  re- 
ceive much  benefit  from  the  Bath  water,  if 
ufed  at  a  time  when  fuppurative  inflam- 
mation is  not  adually  prefent.  I  can  only, 
however,  confider  it  as  an  auxiliary  of  fome 
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efficacy,  but  by  no  means  as  forming  the 
principal  part  of  the  plan  of  cure. 

Another  and  lefs  adive  difeafe  of  the 
biliary  organs,  the  jaundice,  which  arifes 
from  a  fimple  obftrudion  of  the  gall  duds, 
is  ftill  oftener  removed  by  both  the  internal 
and  external  ufe  of  thefe  waters. 

Bath  is  better  known  than  moft  other  wa- 
tering places,  as  a  refort  for  patients  afflided 
with  thefe  diforders,  which,  at  firft,  and  in 
their  moft  inflammatory  ftate,  affed  the  whole 
conftitution,  and  afterwards  leave  a  weaknefs, 
lofs  of  motion,  pain,  or  other  difeafed  con- 
dition of  particular  limbs.    Of  this  kind  are 
gout,  rheumatifm,  and  feveral  other  diforders, 
which  give  rife  to  many  varieties  of  para- 
lyfis.    It  is  not  my  intention  to  enter  into  a 
hiftory  of  thefe  formidable  complaints,  which 
often  require  the  utmoft  fkill  in  their  treat- 
ment; but  merely  to  offer  a  few  remarks  con- 
cerning the  ufe  of  this  remedy  in  fuch  cafes. 
We  fhould  always  keep  in  mind  that  this 
water,  whether  from  its  warmth,  or  from  other 
caufes,  though  capable  of  increafmg  a  febrile 
ftate  of  body,  where  fuch  already  exifts,  will 
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feldom,  if  ever,  produce  it  in  a  healthy  fub- 
je£i:.  In  each  of  thefe  diforders  there  is  at 
one  time  or  other  a  high  phlogiftic  diathefis, 
which  is  generally  fo  well  marked  as  not  to 
be  eafily  miftaken.  Moft  of  the  patients 
affedied  with  them  do  not  apply  to  Bath  till 
long  after  the  firft  inflammatory  ftage  is  over, 
and  this  is  efpecially  the  cafe  in  rheumatifm 
and  gout.  Paralytic  affei^hions  are  the  effeOi 
of  a  variety  of  morbid  caufes,  but  are  often 
connected  with  original  ftrudure,  and  a  con- 
rtltutional  determination  to  the  head  ;  and  in 
thefe  diforders  alone  does  it  appear,  that  this 
water  can  ever  be  fo  mifapplied  as  fuddenly  to 
produce  confiderable  mifchicf.  In  almoft 
every  ot?.er  cafe  v/e  have  ample  time  to  watch 
the  effedis  of  this  remedy,  and  if  it  proves 
detrimental  we  may  ftop  its  application  before 
any  real  injury  be  done.  In  rheumatic  com- 
plaints,  the  power  of  this  water,  as  Dr. 
Charlton  well  obferves,  is  chiefly  confined  to 
that  fpecies  of  rheumatifm  which  is  unat- 
tended with  inflammation,  or  in  which  the 
patients  pains  are  not  increafed  by  the  warmth 
of  his  bed.  A  great  number  of  the  patients 
that  refort  to  Bath,  efpecially  thofe  that  are 
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admitted  into  the  hofpital,  are  affe(Sted  with 
rheumatiim  in  all  its  ftages,  and  it  appears 
from  the  moft  refpedable  teftimony,  that  a 
large  proportion  of  them  receive  a  permanent 
cure  (/). 

In  gout,  the  greateft  benefit  is  derived 
from  this  water  in  thofe  cafes  where  it  pro- 
duces anomalous  affedions  of  the  head,  fto- 
mach,  and  bowels,  and  it  is  here  a  principal 
advantage  to  be  able  to  bring  hj  warmth  that 
adtive  local  inflammation  in  any  limb  which 
relieves  all  the  other  troublefome  and  dange- 
rous fymptoms.  Hence  it  is  that  Bath  water 
is  commonly  fiid  to  produce  the  gout,  by 
which  is  only  meant,  that  where  perfons  have 
a  gouty  affedion  fhifting  from  place  to  place, 
and  thereby  much  difordering  the  fyftem,  the 
internal  and  ext^nal  ufe  of  the  Bath  water 
will  foon  bring  on  a  general  increafe  of  a(ri:ion, 
indicated  by  a  flufhing  in  the  face,  fulnefs  in 
the  circulating  veffels,  and  relief  of  the  dyf- 
peptic  fymptoms;  and  the  whole  diforder  will 
terminate  in  a  regular  fit  of  the  gout  in  the 

(t)  The  Reader  will  find  much  information  oa  this  fubjcft 
in  Dr.  Falconer's  "  Account  of  the  Ufe,  Application,  and 
:.uccsf4  of  the  Bath  Waters  in  Rheumatic  Cafes."  1795. 
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extremities,  which  is  the  crilis  always  to  be 
wifhed  for.  That  pahiful  aad  obftinate  coHc, 
produced  by  the  poifou  of  lead,  and  the  para- 
lyfis  or  lofs  of  nervous  power  in  particular 
limbs,  which  is  one  of  its  moft  ferious  confe- 
quences,  is  found  to  be  peculiarly  relieved  by 
the  ufe  of  the  Bath  waters,  more  efpecially 
when  applied  externally  either  generally  or 
upon  the  part  affedted.  In  this  diforder  there 
is  feldom,  if  ever,  any  thing  to  be  apprehended 
from  the  ftimulant  effecit  of  thefe  waters,  but 
all  the  adlion  which  it  does  exert  is  hio-hly 
falutary.  It  forms,  therefore,  a  very  important 
remedy  in  thefe  cafes,  at  all  times,  but  efpeci- 
ally after  the  firft  affedion  of  the  bowels  is  re- 
moved, and  only  the  partial  paralyfis  remains. 

Befides  thefe  diforders,  for  which  the  Bath 
waters  may  be  faid  to  be  peculiarly  calculated, 
there  are  others  in  which  this  medicine  pro- 
bably operates,  principally  as  mere  water  of 
a  certain  temperature.  Such  are  in  general 
all  thofe  for  which  warm  bathing  and  a  warm 
diluent  may  at  any  time  be  of  advantage,  and 
which  therefore  do  not  concern  its  powers  as 
a  mineral  water.    The  cure  of  various  cuta- 
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neons  complaints,  and  the  relief  produced  in 
hypochondrialis,  by  the  warm  bath,  and  much 
of  the  benefit  derived  from  the  water  in  dyf- 
pcptic  affedions,  fpafm  of  the  flomach,  or 
intcftinal  canal,  and  fimilar  diforders,  may,  I 
think,  fairly  be  attributed  to  this  caufe  alone, 
and  therefore,  to  complete  the  hiftory  of  the 
medical  powers  of  this  as  well  as  every  other 
water,  I  muft  beg  to  refer  the  reader  to  thofe 
parts  of  this  work  that  treat  of  the  warm 
bath,  and  the  aqueous  regimen  (//). 

The  quantity  of  water  taken  daily  during 
a  full  courfe,  and  by  adults,  is  recommended 
by  Dr.  Falconer  not  to  exceed  a  pint  and 
a  half  or  two  pints ;  and  in  chlorofis  w 
irritable  habits,  not  more  than  one  pint  is 
employed.  The  morning  is  conftantly  the 
time  for  taking  the  waters,  and  the  daily 
allowance  is  generally  divided  into  three 
portions,  of  which  two  may  be  taken  before 
breakfaft  at  different  times,  and  one  after- 
wards. As  the  water  of  the  Crofs  Bath  is 
confidered  as  lefs  ftimulant,  and  is  certainly 

(«)  In  the  concluding  chapter  the  reader  will  alfo  find  fome 
further  uotice  taken  of  the  modus  operandi  of  the  Bath  Water, 
efpecially  as  concerns  its  chalybeate  impreonatioij. 
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lower  in  temperature,  this  is  fometimes  in- 
troduced, by  a  refinement  in  practice,  where 
the  King's  Bath  is  I'uppofed  to  be  too  heat- 
ing. From  the  difference  in  the  calculations 
it  is  impoffible  to  give  the  precife  dofe  of 
foreign  ingredients  taken  daily  with  fuch  a 
quantity  of  water ;  but  according  to  our 
general  eftimate,  it  is  probable  that  each  dofe  of 
half  a  pint  contains  no  more  than  half  a  cubic 
inch,  or  about  two  drams  in  bulk  of  carbonic 
acid,  and  as  much  azotic  gas,  and  perhaps 
five  grains  of  foluble  neutral  falts,  and  the 
fame  quantity  of  earths  and  earthy  falts. 
The  proportion  of  iron  it  would  perhaps  be 
of  more  confequence  to  afcertain  with  exacl- 
nefs,  but  this  is  fo  fmall,  that  the  higheil  com- 
putation would  not  make  it  fo  much  as  -V  of 
a  grain  in  half  a  pint  of  the  water,  and  there- 
fore we  cannot  at  prefent  come  to  any  exact 
conclufion  upon  this  fubjed;.  The  whole, 
however,  furniflies  a  ftriking  example  of 
confiderable  effeds  produced  by  quantities  of 
adive  fubftances,  fo  very  minute,  that  in  any 
other  fituation  they  would  be  thought,  and 
perhaps  juflly,  to  be  perfedly  inadequate  to 
bring  on  any  change  whatever  in  any  func- 
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tlcns  of  the  human  body;  and  therefore  what- 
ever powers  Bath  water  may  have  above 
thole  of  fimple  warm  water,  are  eminently 
due  to  the  peculiar  mode  of  combination  of 
its  foreign  contents  (x). 

The  time  at  which  the  bath  is  made  ufe  of, 
is  generally  the  morning,  which  is  partly  for 
convenience,  and  partly  becaufe  this  has  ufu- 
ally  been  confidered  as  the  beft  time  for  this 
application.  This  is  by  no  means,  however, 
invariably  the  cafe,  and  in  ufing  the  cold  bath 
it  is  often  necefTary  to  deviate  from  this  gene- 
lal  rule.  From  two  to  thiec  times  a  week 
the  warm  bathing  is  ufually  employed,  and 

(:;)  Dr.  Gibbs  fuggeds  the  probability  that  the  filiceous  earth 
afTifts  materially  in  the  general  effect  of  the  Bath  waters.  After 
what  has  been  faid  of  the  great  powers  of  very  minute  quantities, 
it  will  not  be  thought  a  fufficient  objection  againft  this  opinion, 
that  no  more  than  a  grain  of  filex,  according  to  Dr.  Gibb's 
own  calculation,  is  contained  in  half  a  pint  of  the  water  ;  nor 
will  its  general  infolubility  in  any  of  the  animal  fluids  be  an 
objcaion,  fmce  it  is  already  prefented  to  the  ftomach  in  a  (late 
of  folution  ;  nor  its  want  of  the  fenfible  properties- of  tafte  and 
fmell  ia  any  of  its  known  combinations,  fince  we  know  of  fome 
indifputably  powerful  medicines  which  have  little  of  cither  ;  and 
therefore  this  opinion,  though  it  does  not  imprefs  the  mind  with 
any  great  degree  of  probabih'ty,  certainly  remains  to  be  con- 
firmed or  refuted  by  further  invelHgation. 

O  2 
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the  patients  continue  in  from  ten  minutes  to 
half  an  hour.    If  it  produces  head-ach  or  any 
degree  of  vertigo,  it  muft  be  ufed  very  care- 
fully in  perfons  of  a  full  plethoric  habit ;  and 
the  time  of  remaining  in  the  bath  is  in  a  - 
great  meafure  to  be  regulated  by  the  fenfa- 
tions  of  the  patient,  who  fhould  always  leave 
it  when  any  degree  of  laflitude  or  faintnefs 
comes  on.    The  choice  of  the  different  baths 
is  here  a  circumflance  of  more  importance, 
perhaps,  than  when  the  water  is  employed 
for  internal  ufe,  fmce  there  is  a  very  decided 
difference  in  their  refpedtive  temperatures. 
That  of  the  Crofs  Bath  is  about  94 ;  whereas 
the  Hot  Bath  is  at  leail  8  degrees  higher  (j), 
and  therefore  the  former  is,  in  fa£l,  only  a  tepid 
bath,  being  of  a  lefs  heat  than  that  of  the  human 
body,  though  it  feels  warm  to  the  fkin,  even 
on  the  lirft  immerfion.    The  topical  warm 
bath,  applied  by  pumping  on  any  difeafed  part, 
from  the  impetus  of  the  falling  water,  is  al- 
w^ays  a  greater  ilimulus  than  mere  immerfion, 
and  as  the  fyftem.  is  not  thereby  generally 
affeded,  it  may  be  ufed  in  every  cafe  more 


{y)  Falconer's  Praaical  Diffcrtation  on  Bath  Water. 
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frequently  and  with  greater  freedom  than 
any  other  way  in  which  thefe  waters  are  ever 
employed. 

I  he  waters  of  Bath  are  certainly  among 
thofe  that  require  a  confiderable  time  to  be 
perfevered  in  before  a  full  and  fair  trial  can 
be  made.  Their  operation  is  very  gradual, 
as  indeed  might  be  expeded  from  a  medi- 
cine which  fliows  fo  few  fenfible  properties  or 
immediate  efFeds.  Frequently  too  they  are 
apt  to  lie  heavy  upon  the  ftomach  when  they 
have  been  taken  for  fome  weeks,  and  when 
this  is  the  cafe  they  muft  be  intermitted  for  a 
time,  and  may  afterwards  be  refumed.  Indeed 
it  muft  be  owned,  that  a  large  proportion  of 
the  patients  who  rqfort  to  thefe  fp rings  are 
afflicted  with  diforders  that  are  in  themfelves 
only  to  be  palliated,  or  at  leaft  are  always 
very  difficult  of  cure.  Chronic  rheumatifm, 
habitual  gout,  dyfpepfia  from  a  long  courfe  of 
high  and  intemperate  living,  and  the  like,  are 
diforders  not  to  be  removed  by  a  fhort  courfe 
of  any  mineral  water,  and  many  of  thofe  who 
have  once  received  benefit  at  thefe  fountains 
find  it  neceffary  to  make  an  annual  vifit  to 
thenij  to  repair  the  wafte  in  health  during  the 
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preeeding  year.  However,  with  well-regu- 
lated expedations,  and  a  judicious  mode  of 
treatment,  the  invaUd  will  feldom  be  here 
difappointed,  and  we  may  fairly  confider  the 
thermal  fprings  of  Bath  as  among  the  moft 
valuable  natural  waters  w4aich  our  ifland 
poiTefTes. 


It  has  frequently  been  fuggefted  to  me  by 
profefTional  men  and  others,  that  1  am  too  in- 
credulous refpeding  the  efficacy  of  Bath  Water 
in  the  cure  of  difeafes,  and  that  I  have  attri- 
buted its  powers  on  the  animal  economy  too 
much  to  itsi.  temperature  and  watery  vehicle. 
In  my  own  juftification  on  this  fubjed,  I 
hope  the  reader  will  excufe  the  following 
quotation  from  the  poflhumous  work  of  the 
late  Dr.  Heberden,  a  man  not  lefs  celebrated 
as  a  fcholar  and  philofopher,  than  as  a  pro- 
,  found  and  accurate  obferver. 

"  The  difficulty  of  afcertaining  the  powers 
"  of  medicines,  and  of  diftinguifliing  their, 
"  real  effects  from  the  changes  wrought  in 
"  the  body  by  other  caufes,  muft  have  been 
"  felt  by  every  phyfician :  and  no  aphorifm 
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"  of  Hippocrates  holds  truer  to  this  day, 
"  than  that  in  which  he  himents  the  length 
"  of  time  neceffary  to  eftablifh  medical  truths, 

and  the  danger,  unlefs  the  utmoft  caution 
"  be  ufed,  of  our  being  mifled  even  by  expe- 
"  rience.  This  obfervation  is  fully  verified 
"  in  the  uncertainty,  under  which  w^e  flill 
"  remain,  in  regard  to  the  virtue?  of  the 
"  waters  of  Bath.  Few  medicines  have  been 
"  more  repeatedly  tried  under  the  infpedlion 

of  fuch  numerous  and  able  judges  ;  and 
*'  yet  we  have  had  in  the  prefent  age  a  dif- 
"  pute  between  thofe  who  by  their  experi- 
"  ence  and  fagacity  were  beft  qualified  to 

decide  this  queftion,  in  w'hich  one  fide 

afferted  that  paralytic  patients  were  cured, 
'*  and  the  other  that  they  were  killed,  by  the 

ufe  of  thefe  waters.  Such  contrary  deci- 
"  fions,  fo  difreputable  to  phyficians,  and  fq 
"  perplexing  to  the  fick,  could  never  have 

happened  after  fo  long  a  trial,  if  a  very  fmali 
"  part  of  thofe,  whofe  practice  had  afforded 
"  them  frequent  opportunities  of  obferving 
**  the  eifeds  of  Bath  waters,  had  told  the  public 
"  what  in  their  judgment  was  to  be  hoped  or 
"  feared  from  them.    It  is  probable  that  in 
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"  fome  cafes  it  would  have  been  almofl:  una^ 
"  nimoufly  determined  they  do  good:  in 
"  others,  that  they  do  no  harm,  though  it 
"  might  be  doubtful  whether  they  be  of 
"  much  ufe :  in  a  third  fort  they  would  be 
"  generally  condemned  :  and  in  a  fourth  clafs 
"  of  difeafes,  fome  might  judge  them  to  be 
"  beneficial,  and  others  detrimental. 

"  Wherever  the  generality  of  voices  pafTed 
"  either  of  the  two  nrft  fentences  upon  thefe 
"  waters,  there  the  ufe  of  them  might  be  ad- 
"  vifcd,  or  permitted,  without  any  hefitation  ; 
"  and  all  fhould  be  cautioned  againfi:  them, 
"  where  a  great  majority  agreed  that  they 
"  were  hurtful.  It  would  be  no  great  lofs 
'*  to  avoid  going  to  Bath,  in  cafes  where  the 
"  weight  of  evidence  was  fo  equally  divided, 
"  as  to  make  it  doubtful  whether  the  waters 
"  were  a  remedy  or  a  poifon  ;  for  the  proba- 
"  bility  is,  that  in  all  fuch  diforders  they  are 
*'  in  reality  infignificant,  and  that  the  patients 

who  ufe  them,  either  recover  by  other  me- 
"  dicines,  or  the  ftrength  of  their  conftitu- 
"  tions,  or  elfe  fmk  under  the  natural  pror 
"  grefs  of  their  difeafes.  It  is  here  taken 
^'  for  granted,  that  no  chemical' anal yfis  cai^ 
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do  much  towards  afcertalning  the  virtues 
of  thefe  mineral  fprhigs,  but  that  ahnoft  all 
our  ufeful  knowledge  of  them,  as  medicines, 
'*  mufl:  be  gained  from  experience.  Their 
"  virtues  may  be  confidered  either  as  they  are 
'*  ufed  externally,  or  internally. 

"  Externally  ufed,  either  by  immerfing 
"  the  whole  body,  or  by  deriving  a  ftream  to 
fome  particular  part,   they  appear  to  be 
ferviceable  againft  contradions  and  other 
'*  fpafmodic  afFed.ions  of  the  mufcles.  In 
"  flight  cutaneous  diforders,  warm  bathing 
"  will  fometimes  clear  the  fkin  for  a  little 
while,  but  can  hardly  be  confidered  as  a 
cure.     It  has  been  a  doubt  with  me, 
"  w^hether  any  weaknefs  left  by  the  rheuma- 
"  tifm,  gout,  or  palfy,  have  been  fooner  re- 
moved  by  bathing   at  Bath,    than  they 
i"  would  have  been  without  it.    In  fome  pa- 
"  tients  thefe  weaknelfes  have  been  mani- 
"  feftly  increafed  after  a  courfe  of  bathing  at 
Bath  ;  and,  according  '  to  my  experience, 
cold  bathing  in  thefe  cafes  is  preferable. 
It  is  by  no  means  clear  to  me,  that  the 
external  ufe  of  Bath  v\rater  is  more  bene- 
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ficial  than  that  of  equall)^  warm  common 
water,  or  at  all  different  from  it. 
"  Internally,  thefe  fprings  are  of  fmgular- 
ufe  in  remedying  the  morning  ficknefs  and 
vomiting,  the  lofs  of  appetite,  pains  of  the 
ftomach,  and  other  ill  efFeds  of  hard 
drinking,  where  it  has  not  been  fo  long 
continued  as  to  make  the  liver  fcirrhoiis, 
or  to  bring  on  a  dropfy ;  for  in  both  thefe 
cafes  they  are  fo  far  from  relieving,  that  they 
aggravate  the  patient's  mifery,  and  haften  his 
death.  They  are  fo  generally  beneficial 
in  other  diforders  of  the  ftomach  and  bowels 
that  the  probability  of  confiderable  benefit 
will  make  them  very  well  worth  any  one's 
trying,  who  is  afBided  with  indigcftion, 
a  chronical  diarrhoea,  hiccup,  flatulenc) , 
vomiting,  or  any  fpafmodic  affections,  and 
weaknefles  and  pains  of  thefe  parts,,  pro- 
vided the  pulfe  be  in  a  natural  ftate.  For 
if  there  be  no  figns  of  hedical  feverifhnefs, 
I  never  had  reafon  to  fufped  that  Bath 
was  prejudicial  in  any  of  thefe  complaints, 
though  it  may  have  fometimes  failed  of 
being  a  cure.    But  I  have  never  yet  been 
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able  to  fatisfy  myfelf,  amidfl;  ihe  endlefs 
"  variety  of  thefe  ails,  upon  what  particular 
"  circumftances  it  has  depended,  that  in  fome 
"  it  has  not  been  attended  with  luccefs. 

"  Many  judicious  and  experienced  phyfi- 
"  cians  have  a  favourable  opinion  of  the  in- 
"  tcrnal  ufe  of  Bath  water  in  flying  pains  and 
*'  weaknefles  of  the  limbs,  in  rheumatifms, 
"  and  in  fimple  jaundice,  where  the  liver  is 
"  not  difeafed.  From  the  cafes  of  this  fort 
"  w^hich  have  fallen  under  my  obfervation, 
"  I  fhould  rather  conclude  it  to  be  innocent 
"  in  them,  than  of  any  great  ufe.  More 

perhaps  ought  to  be  faid  in  its  commen- 
"  dation  in  the  colic  of  Poitou  ;  and  yet  it 
"  appears  diiEcult  to  find  a  time  in  this  cruel 

diforder  when  we  would  wifh  to  apply  to 
"  Bath.  During  the  paroxyfm,  while  the 
'*  bowels  are  in  torture,  much  flronger  me- 
*'  dicines  are  indifpenfably  neceffary  to  the 
*'  eafe  and  fafety  of  the  patient :  after  the  fit 
"  is  ended,  if  the  limbs  do  not  become  para- 
*'  lytic,  I  fuppofe  the  patient  would  remain 
"  well  without  any  relapfe,  if  the  manner  in 
"  which  lead  had  been  introduced  into  the 
"  body  could  be  found  out,  and  a  flop  be  put 
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"  to  its  ever  being  introduced  again.  For  all 
"  my  experience  tends  to  make  me  believe 
"  with  the  learned  and  judicious  Sir  George 
"  Baker,  that  lead  is  the  fole  caufe  of  this  dif- 

temper,  though  it  be  difficult  in  many  cafes 
"  to  trace  its  admifiion  into  the  ftomach. 
"  Some  of  tlie  worft  fits  of  this  colic,  from 
"  which  I  ever  faw  the  patient  recover,  when 
"  the  caufe  Vv^as- known,  and  could  be  avoided, 
"  have,  by  keeping  out  of  its  reach,  never 
*'  returned  in  many  years  ;  from  which  it  is 
"  probable  there  was  no  fomes  morbi  left. 
"  I  have  likewife  obferved  this  happen  in  a 

more  chronical  kind  of  this  colic,  where 
"  the  limbs  were  become  femiparalytic  ;  the 
"  weaknefs  of  which  gradually  abated,  and 
"  the  pains  never  returned,  after  leaving  off 

the  ufe  of  white  Lifbon  wine,  the  drinking 
"  of  a  pint  of  which  every  day  was  conjectured 
"  to  have  brought  on  this  malady.  Nov/,  if 
"  the  manner  in  which  this  poifon  infinuatcs 
"  itfelf  be  undifcoverable,  and  fo  cannot  be 
"  guarded  aQ-ainfl,  there  neither  Bath  nor  any 
"  other  known  means  would,  in  my  opinion, 
*'  Drevent  the  ret^urn  of  thefe  torments,  nor 

hinder  them  from  ending  in  a  lingering 
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"  death.    But  It  may  be  fuppofcd  that  a  per- 
"  Ion  has  taken  lb  much  of  this  polfonous 
"  metal,  as  may  be  fufficient,  without  any 
"  repetition,  to  occafion  frequent  fits  of  the 
"  colic,  and  to  bring  on  at  laft  the  paralytic 
"  weakncfs  peculiar  to  it ;  and  that  thefe  bad 
"  effeds  may  poffibly  be  obviated  by  drinking 
"  the  Bath  waters,  or  that  the  weaknefs  may 
"  be  cured  by  them  after  it  has  been  brought 
"  on.    How  much  truth  there  is  in  thefe 
"  fuppofitions  I  know  not,  but  I  can  eafily 
"  allow  them  fo  much  weight,  as  to  be  fuf- 
"  ficient  reafons  for  the  ufe  of  the  Bath 
"  waters  in  thefe  circumftances,  as  they  are 
"  unqucftlonably  fafe,  and  as  I  fear  we  are  in 
^'  want  of  other  remedies  upon  which  we 
"  might  with  more  certainty  depend.  Befides, 
*'  in  all  chronical  illnelTes,  where  thefe  waters 
"  arc  innocent,  there  will  be  a  good  reafoii 
"  for  any  one's  taking  a  Bath  journey,  who 
"  can  afford  it,  in  the  benefit  which  he  may 
*'  hope  to  receive  from  the  change  of  water, 
"  and  air,  from  the  breaking  of  fom.e  un- 
"  healthful  habits,  and  from  that  fufpenfion 
"  cf  bulincfs  and  cares,  in  which  the  vifitors 
*'  of  Bath  indulge  thcmfelves  j  all  which  cir- 
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CLimftances  make  a  place  of  this  fort  higlilv 
ufeful  in  eftablifhing  the  general  health. 
"  The  Bath  waters  have  always  appeared 
to  me  unqueftionably  prejudicial  in  all 
fcirrhous  and  ulcerous  affe£lions  of  the 
lungs,  or  of  the  abdominal  vifcera.  They 
increafe  the  hectical  heat  which  ufually 
attends  fuch  maladies,  and  fpeedily  put  an 
end  to  what  little  hopes  might  have  been 
entertained  of  their  cure.  All  patients 
therefore  of  this  fort  cannot  be  too  earneftly 
warned  againfl  meddling  with  the  Bath 
waters,  if  they  would  avoid  making  their 
condition  utterly  defperate ;  which,  with 
the  greateft  care,  and  under  the  beft  ma- 
nagement, is  always  dangerous. 
"  In  extreme  dejedion  of  fpirits,  languor, 
laflitude,  inattention,  tremblings,  catchings, 
faintings,  giddinefs,  confufion  of  the  head, 
and  palpitations  without  any  other  apparent 
diftemper,  which  are  ufually  called  hypo- 
chondriac, hyfteric,  or  nervous  ;  in  all  thefe, 
whether  the  patients  had  ufed  the  v/ater 
externally,  or  internally,  I  have  oMerved 
them  return  worfe  from  Bath ;  but  I  hardly 
ever  knew  them  better,  if  we  except  only 
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"  fome  little  relief  of  the  pains,  and  flatulence, 
"  and  acidities,  which  often  accompany  the 
"  before-mentioned  fymptoms.  Nor  does  the 
"  vacancy  of  a  Bath  life  fuit  complaints,  which 
"  are  more  frequently  caufed  by  too  little, 
*'  than  too  much  application  and  employ- 
"  ment.  It  will  indeed  fometimes  happen, 
"  that  fome  degree  of  thefe  miferable  fen- 
"  fations  w^ill  be  produced  by  a  too  great 
*'  weight  of  bufmefs  ;  the  vexations  of  which 
"  in  fome  evil  hour  may  entangle  a  man  fo 
"  much,  as  to  difable  him  from  extricating 
"  himfelf  by  his  own  ftruggles,  unlefs  for  a 

while  he  eafes  himfelf  of  the  load  by  re- 
"  tiring  to  fome  fuch  place  as  Bath,  where 
"  the  manner  of  living  will  eifedt  the  cure, 
"  though  the  reputation  of  it  may  be  put  to 

the  account  of  the  waters.  Tlie  fame  often 
"  happens  in  that  languor  and  weaknefs, 
"  which  are  left  by  a  long  illnefs,  and  require 
"  only  time  and  quiet  for  their  removal."* 

*  Vide  Comment,  on  the  lijjlory  and  Cure  of  D'tfcafesy  by 
JV.  Helerden,  M.D.  p.  7 1. 
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OF  SIMPLE  SALINE  WATERS. 

In  purfuing  our  plan  of  confidering  mi- 
neral waters,  as  far  as  can  be  done,  in  thd, 
order  of  the  degree  of  fenfible  properties 
which  they  poflefs,  and  the  fi mplicity  of  their 
compofition,  as  far  as  regards  their  adive 
foreign  contents,  we  fhall  notice  a  few  indi- 
viduals of  a  numerous  clafs  of  waters  which 
may  properly  be  termed  the  fimph  falhie^  or 
thofe  that  only  dilFer  from  common  water  in 
being  impregnated  more  or  lefs  ftrongly,  with 
fome  neutral  fait  with  either  an  alkaline  or 
earthy  bafis,  that  renders  it  purgative,  when 
taken  in  fuch  a  dofe  as  the  Ilomach  can  bear 
without  being  much  incommoded  by  the  mere 
bulk  of  liquid.    In  the  fecbnd  chapter  of 
this  work,  I  enumerated  four  neutral  falts  that 
appear  to  have  a  decidedly  purgative  effed:, 
the  muriats  of  foda  and  magnefia,  and  the 
fulphats  of  foda  and  magnefia.    Of  thefe, 
the  two  latter  are  the  beft  kfiown  as  medi- 
cines, fince  they  form  two  important  articles 
of  the  materia  medica,  and  are  familiar  to 
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every  one,  under  the  names  of  Glauber's  fait 
and  Epfoni  fait. 

It  feems  highly  probable  that  fuch  waters 
can  only  be  confidered,  in  a  medical  view,  as  a 
mere  folution  of  thefe  falts  in  a  larger  propor- 
tion of  liquid,  and  fuch'  as  may  with  perfed 
eafe  be  imitated  artificially,  without  any  par- 
ticular precautions  or  apparatus.  This  we  fhall 
fee  is  not  the  cafe  with  the  more  compound 
waters,  efpecially  thofe  that  contain  much  of 
!  any  gafeous  body,  the  activity  of  which,  as  a 
!  chemical  agent,  is  generally  fully  equal  to 
j  that  which  it  polfeffes  as  a  medicine.  The 
!  fimple  faline  waters  ufually  contain  feveral 
falts,  fome  adive,  others  apparently  inert ; 
they  are  moflly  cold,  but  fometimes  warm ; 
and  not  unfrequently  they  are  found  in  the 
neighbourhood  of  a  chalybeate  fpring,  which 
J  latter  is  often  very  purely  fo,  whilfl  the  other 
is  ftrongly  faline.    When  the  faline  waters 
become  themfelves  chalybeate  or  fulphureous, 
they  form  a  feparate  clafs,  which  will  be 
i  noticed  in  its  proper  place. 
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SEDLITZ  OR  SEYDSCHUTZ  WATER. 

The  flrongen:  of  the  natural  fprings  of  the 
water,  which  I  have  termed  the  fimple  faline, 
is  that  which  is  found  at  the  village  of  Sedlitz, 
in  Bohemia,  a  country  abounding  in  mineral 
waters  of  various  defcriptions.    This  fpring, 
which  was  long  negleded  by.  the  ruftic  inha- 
bitants on  account  of  the  fait  bitternefs  of  its 
water,  that  rendered  it  unfit  for  moft  domeftic 
purpofes,   was  brought  into  notice  by  the 
celebrated  Hoffman  about  the  year  172 1,  as  ^ 
a  medicine  of  confiderable  efficacy ;  and  this  | 
writer  has  given  us  a  detached  account  of 
its. properties  and  medical  virtues,  that  affords 
fufficient  information  of  the  nature  of  its 
contents,  and  contains  a  number  of  good 
obfervations,  which  will  apply  more  generally 
to  all  the  faline  purging  waters  {a).    The  che- 
mical compofition  of  this  natural  fpring  has 
likewife  been  fully  afcertained  by  the  illuf- 
trious  Bergman  [b). 

The  fait  fpring  of  Seydfchutz  is  found  at 

[a]     Examen  Chymico-medicum  Fontis  Sedlicencis  Amari* 
in  Bohemia  noviter  detca\."—Hofnianm  Opera,  torn.  Y. 
[b)  See  Bergman's  Eflays.  Vol.  I. 
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a  very  fiioi  t  diftance  from  that  of  Sedlltz,  the 
former  is  fituated  on  higher  ground,  and  ap- 
pears to  communicate  with  the  latter.  They 
both  pollefs  the  fame  chemical  compofition, 
only  the  water  of  Seydfchutz  is  fomewhat 
more  faline  than  the  latter.  They  fo  nearly 
refemble  each  other,  however,  that  the  fame 
defcription  will  ferve  for  both. 

To  the  tafte,  this  water  is  very  faline  and 
bitter,  but  not  in  tfie  leafi;  briflc  and  acidulous. 
It  gives  no  bubbles  of  gas  when  any  ftrong 
acid  is  added ;  with  fyrup  of  violets  it  fcarceiy 
alTumes  a  green  colour,  and  it  does  not  in  the 
leaft  alter  the  colour  of  galls.  Paper  tinged 
by  logwood  becomes  quickly  blue ;  caufiic 
potafh  caufes  an  immediate  flocculent  preci- 
pitate, which  is  magnefia ;  the  oxalic  acid 
fhews  the  prefence  of  lime ;  nitrat  of  filver 
and  acetite  of  lead  indicate  the  fulphuric  and 
muriatic  acids.  The  fpecific  gravity  of  the 
Seydfchutz  v/ater,  according  to  Bergman,  is 
1.C060.  Whilft  boiling  it  depofits  a  fmall 
portion  of  carbonated  lime.  The  gafeous  pro- 
duds  obtained  from  this  water  by  heat,  are 
no  more  than  6  cubic  inches  to  100,  or  one 
fifteenth  of  the  bulk  of  the  water,  of  which 
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two-thirds  are  carbonic  acid,  which  is  intirely 
employed  in  fufpending  the  carbonat  of  lime 
that  is  diffolved. 

The  folid  contents  procurable  from  this 
faline  water  by  evaporation  to  drynefs,  accord-  ; 
ing  to  Bergman's  analyiis,  are  in  the  follow-  j 
ing  proportion  (r).    The  Englifh  wine  pint 
of  28.875  cubic  inches  contains,  of 


grains. 

Carbonated  lime      -----  .944 

Selenite    -    --    --    --  -5.140 

Carbonated  magnefia    -    -    -    -  2.622 

Muriated  magnefia       -    -    -    -  4.567 

Vitriolated  magnefia     -    -    -  180.497 

J  93,770 


Total  1937^0  grains,  or  about  three  drams, 
thirteen  grains  and  a  half. 

(f )  The  quantities  here  mentioned  are  reduced  from  thofe  given 
by  this  excellent  chemifl,  which  are  all  proportioned  to  the 
SwediHi  Kanoe,  and  in  the  Swedifh  weights  andmeafures.  The 
Kanne  is  here  affumed  to  be  equal  to  190  Englifli  cubic  inches, 
and  contains  about  6.58  Englifh  wine  pints.  The  Swedilh 
pound  is  divided  in  the  fame  manner  as  the  Englifh  Troy  pound, 
and  the  correfponding  divifions  of  the  former  are  equal  to  i  .138-2 
of  the  latterv;  that  is,  the  Swcdifh  pound  is  from  4  to  |  larger 
than  the  EngMi  Troy  pound;  the  ounce,  than  the  Troy 
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From  tills  analyfis  It  appears,  that  Seydf- 
chutz  water  is  ftrongly  impregnated  with  vi- 
trlolated  magnefia,  or  Epfom  fait,  and  it  is 
to  this,  along  with  probably  the  fmall  quan- 
tity of  miiriat  of  magnefia,  that  it  owes  its 
bitter  and  faline  tafte,  and  its  purgative  pro- 
perties;  and  as  there  are  no  other  active  in- 
gredients to  be  found,  it  is  to  the  Epfom  fait 
that  we  muft  alfo  principally  attribute  its  me- 
dicinal virtues.  The  identity  of  the  fulphat  of  ^ 
magnefia,  contained  in  this  fpring,  with  that 
found  in  the  mineral  water  of  Epfom,  was  firft 
fatisfactorily  eftablifhed  by  Hoffman ;  and  as 
the  Sedlitz  water  contains  even  more  than  the 
EngUfh  water,  the  fait  has  been  largely  pro- 
cured at  this  place  by  the  ufual  proceffes  of 
evaporation  and  cryftallization,  and  was  long 
known  in  the  materia  medica  by  the  name  of 
Sediit%  fait. 

The  effedls  which  this  water  produces  when 
taken  into  the  ftomach  are  in  a  very  high 

ounce,  &c.  The  Swedifli  cubic  inch  is  equal  to  1.9  Englifli  cubic 
inches,  but  as  the  Kanne  contains  100  Swedifli  cubic  inches, 
the  bulk  of  gafeous  produfls  procured  from  a  Kanne  given  in 
Swedifh  inches,  will  cxadly  exprefs  the  proportion  per  centum. 
Sec  the  ylppendlx  to  Kerr's  Trnnjlation  of  Lavoifer's  Ekmsnls, 
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degree  purgative,  more  acStively  fo,  indeed, 
than  might  be  inferred  from  the  mere  quantity 
of  the  fait.  A  pint  of  the  water  is  generally  a 
full  dofe  for  an  adult,  and  the  flrongeO:  perfons 
feldom  take  more  than  two  pints.  This  ope- 
rates very  fpeedily,  and  is  particularly  of  ufe 
in  freeing  the  body  from  crude,  vifcid,  acid^ 
and  acrid  bilious  contents.  It  has  befides, 
as  Hoffman  remarks,  a  peculiar  advantage 
over  the  ftrongeft  draftic  purges  that  are  ex- 
hibited in  a  folid  form,  or  even  the  mjlder 
aperients,  fuch  as  manna,  caflia,  or  fenna,  in 
not  producing  thofe  griping  pains  and  flatu-- 
lency  which  often  caufe  fo  much  inconvenience 
and  fufFering.  It  is  partly  on  this  account, 
probably,  that  a  frequent  ufe  of  this  natural 
purgative  water  does  not  reduce  the  ftrength,  • 
impair  the  appetite,  and  induce  that  ftate  of 
naufea,  drynefs  in  the  mouth,  and  weaknefs 
of  digeftion,  which  attends  a  long  continued 
courfe  of  the  refmous  or  other  pharmaceutical 
purgatives. 

Hoffman  then  enumerates  the  difeafes  to 
which  the  Sedlitz  w^ater  is  particularly  appli- 
cable. When  the  flomach  is  filled  with  crude 
and  ill-digefled  humours,  and  a  tough  mucus 
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adheres  to  its  farface,  incUicing  naufea,  dif- 
tafte  for  food,  erudation,  fwelling  of  the 
flomach,  and  a  painful  tightnefs  acrofs  the 
breart,  nothing  fooner  relieves  thefe  fymptoms 
than  the  Sedlitz  water,  which  both  ftimulates 
the  fto:nach  and  bowels  to  expel  their  mor- 
bid contents ;  and  aflifted  by  its  bitter nefs, 
reftores  the  tone  of  thefe  organs,  and  with  it 
the  appetite  and  healthy  digeftive  powers. 

When  the  prefence  of  hypochondriafis  is 
marked  by  anxiety,  general  languor,  perturbed 
dreams,  a  livid  Iiue  in  the  face,  difficult 
breathing,  pain  of  the  back  and  head,  ver- 
tigo, and  coldnefs  of  the  extremities  ;  V\^hcn 
a  bilious  humour  and  depraved  fecretion  of 
the  ftomach  impairs  its  tone  and  healthy  ac- 
tion, and  is  attended  with  obftinate  coftive- 
ncfs,  this  water,  by  evacuating  its  contents, 
and  rcftoring  the  due  force  of  contradicn, 
enables  it  to  throw  off  the  offending  matter. 
When  aloetics  and  the  more  draflic  purga- 
tives are  given  in  thefe  complaints,  either 
by  the  mouth  or  in  glyflers,  the  coftivenefs 
and  flatulent  diflention  of  the  abdomen  return 
diredly  after  their  operation,  and  even  fome 
of  the  milder  aperients  are  not  without  this 
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inconvenience;  and  rhubarb,  whicli-ls  in  other 
refpeds  the  beft  of  thefe,  is  too  flow  in  its 
efFedts.  But  this  falinc  water  is  excellently 
fitted  to  fulfil  the  curative  plan  ;  and^.  perfons 
who- for  a  length  of  time  have  had  ho  evacu- 
ation from  the  bowels,  except  fuch  as  has 
been  procured  by  the  ftronger  purgatives,  by 
ufing  for  awhile  the  water  of  this  falubrious 
fpring,  have  found  fo  great  a  change,  that 
the  intedines  have  returned  fpontaneoufly  to 
their  healthy  and  natural  functions. 

Numerous  trials  have  fhewn  the  efhcacy  of 
this  faline  water  in  that  cachexy  of  females 
attended  with  a  fuppreffion  of  the  menftrual 
difcharge,  whereby  are  produced  a  general 
languor,  difficult  refpiration,  febrile  heat  and 
irritation,  wafting  of  the  body,  and  lofs  of 
appetite.  Alfo,  when  women  have  arrived 
at  that  time  of  life  when  this  periodical  eva- 
cuation begins  to  ceafe,  and  is  fucceeded  by  a 
number  of  anomalous  diforders,  fuch  as  prof- 
tration  of  appetite,  and  flatulent  pains,  irre- 
gular fiufhings,  pains  in  the  back,  and  fwelling 
of  the  feet,  a  courfe  of  Sedlitz  water  reftores 
the  wavering  appetite,  and  difperfes  the  tu- 
mours and  other  morbid  fymptoms. 
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Men  of  from  forty  to  fifty  years  of  age, 
who  have  led  a  very  fedcntary  life,  and  have 
been  accuflomed  to  intenfe  thought  and  pro- 
found meditation,  become  frequently  afFeded 
with  ocdcmatous  tumours  in  the  extremities,  a 
want  of  due  adion  in  the  ftomach,  eruda- 
tions  after  taking  food,  and  a  generally  im- 
paired ftate  of  health  :  all  of  which  are  for 
the  moft  part  very  certainly  removed  by  a 
liberal  ufe  of  this  water. 

Perfons  of  a  plethoric  habit  of  body,  who 
from  feme  obftrudion  to  the  free  circulation  of 
blood  through  the  abdominal  vifcera,  have 
acquired  a  ftrong  difpofition  to  haemorrhoidal 
affedions,  become  thereby  often  expofed  to 
very  fcrious  evils.  For  if  the  obftruded 
blood  be  determined  to  the  ftomach  and 
bowels,  there  arife  fevere  pains  over  the 
whole  abdominal  region,  extending  round  to 
the  back  ;  if  to  the  breaft  and  head,  it  occafions 
a  fenfe  of  weight  and  oppreflion  about  the 
prsEcordia,  naufea,  difficult  refpiration,  a  dry 
cough,  heavinefs  of  the  head,  and  anxiety  of 
mind;  and  always  attended  with  either  an 
obftinately  coftive  flate  of  body,  or  at  leaft  too 
fparing  an  evacuation  from  the  bowels.  Thele 
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dhorders  are  in  general  treated  with  aloetlcs, 
combined  with  the  warm  refms  or  balfams, 
with  a  view  of  flimulating  the  inteftines  and 
determining  the  blood  to  the  veflels  of  the 
redum ;  and  in  many  cafes,  efpecially  in  fe- 
males, and  in  thofe  of  a  /phlegmatic  tempe- 
rature, much  advantage  is  derived  from  thefe 
remedies.  But,  at  the  fame  time,  an  indifcri- 
minate  and  frequent  ufe  of  thefe  medicines  in 
all  habits,  and^in  every  ftate  of  body,  is  often 
'productive  of  ferious  confequences.  For  when 
the  body  is  in  a  Highly  irritable  and  plethoric 
ftate ;  and  efpecially  where  there  is  an  here- 
ditary tendency  to  haemorrhoidal  complaints, 
,a  violent  determination  to  the  lower  intef- 
tines and  OS  facrum  often  occafions  painful 
protrufions  of  the  rectum,  which,  if  negleded, 
will  frequently  degenerate  into  fiftula.  To 
fuch  perfons,  a  faline  water,  like  that  of  Sed- 
litz,  is  much  more  fafely  applied,  efpecially  if 
accompanied  with  blood-letting  when  requi- 
fite,  and  a  general  antiphlogiftic  plan  of  cure. 

Another  important  ufe  of  the  Sedlitz  water 
is  in  removing  from  the  fyftem  thofe  impuri- 
ties and  acrid  humours  which  are  ufually 
termed  fcorbutic,  and  which  from  their  fre- 
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<]uency,  the  obdinacy  of  their  attacks,  and 
tlie  great  trouble  which  they  occafion,  require  , 
particular  attention  in  their  treatment.  For 
thefc  complaints  our  author  recommends  the 
Sedlitz  water  to  be  ufed,  in  the  fpring,  for 
fome  davs,  and  then  to  be  followed  by  a 
courfe  of  three  or  four  weeks  of  the  Lauch- 
ftadt  chalybeate,  or  the  acidulous  Seltzer 
water.  A  remarkable  circumftance  fometimes 
occurs  here,  which  is,  that  in  thefe  cafes,  if 
the  Lauchftadt  water  be  firft  taken,  though  it 
is  a  fimple  chalybeate  without  any  purgative 
ingredient,  it  frequently  brings  on  a  very  brifk 
and  violent  purging,  fo  that  the  patient  can 
hardly  bear  to  fit  upright  ;  but  if  it  be  pre- 
ceded by  the  Sedlitz  water,  no  fuch  cfFed:  is 
produced,  the  latter  having  already  carried  olF 
all  the  acrid  matter  by  the  bowels  [d). 

The  dofe-of  Sedlitz  water  fufficient  to  pro- 
duce the  defired  effect,  varies  according  to  the 

(-r/)  This  is  a  curious  facSi:,  and  ferves  to  explain  in  a  ftriking 
manner,  the  difFerence  of  efFeds  which  the  fimpler  mineral  waters, 
fuch  as  thofe  of  Malvern  or  Buxton,  produce  upon  the  bowels, 
according  to  the  previous  ftate  of  the  patient.  It  does  not 
hov/erer  dctrad  from  the  efficacy  of  the  Sedlitz  waters  as  an 
adive  purgative,  fmcc  the  effeas  of  this  fuline  water  arc  the  fame 
in  all  perfons. 
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age  aad  habit  of  the  patient.  To  fome  per- 
fons  about  five  or  fix  tea-cupsfull  of  the  water 
prove  fufficiently  aperient,  and  a  few  require 
fo  much  as  two  pints.  If  the  fait  alone  be 
Oifed,  it  may  be  diffolved  either  in  pure  water, 
or  that  of  Spa,  in  the  proportion  of  half  an 
ounce  to  a  pint  of  the  folvent,  and  thus  a 
purgative  chalybeate  will  be  formed.  The 
Sedlitz  water  is  alfo  an  adive  medicine  when 
•employed  as  a  clyfter,  and  its  operation  may 
be  ftrengthened  by  an  additional  quantity  of 
the  fait. 

A  fmgle  dofe  of  half  a  pint  of  this  water 
will  contain,  according  to  Bergman's  analyfis, 
about  9  7  grains  of  foreign  contents,  of  which 
90  grains,  or  a  dram  and  a  half,  is  fulphat  of 
•magnefia,  a  quantity  amply  fufRcient  to  give 
very  flrong  fcnfible  properties.  It  may  be 
obferved,  that  Hoffman,  like  all  the  authors 
■who  are  not  quite  of  our  own  times,  recom- 
mends a  much  larger  bulk  of  water  for  a  fmgle 
dofe,  than  we  are  now  in  the  habit  of  em- 
jploying.  Few  patients  would  now  be  willing 
to  take  at  once  a  pint  or  quart  of  any  water, 
and  the  cfFed  on  the  bowels  will  certainly  be 
as  well  fecured,  if  It  be  taken  in  a  fmallcr 
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quantity,  and  at  two  or  three  draughts,  with 
a  fhort  interval  interpoled  between  each. 

Hoffman  judicioufly  recommends,  during 
a  long  courfe  of  this  water,  that  its  ufe  fliould 
now  and  then  be  interrupted  for  a  day  or  two. 
It  is  likewife  a  great  advantage  attending  thefe 
natural  faline  purgatives,  that  little  or  no 
other  medicine  is  required  whilfl  thefe  are 
ufed :  but  great  attention  is  always  to  be 
paid  to  diet,  exercife,  and  the  ftate  of  the 
mind,  fo  that  the  patient  fhould  always  avoid 
heavy  indigeftible  food,  fhould  be  kept  free 
from  anxiety  and  care,  and  fhould  make  it 
a  conftant  part  of  his  daily  occupation  to 
ftrengthen  his  body  by  moderate  and  prudent 
exercife.* 

*  Being  of  opinion  that  the  Sedlitz  water,  from  its  contents, 
and  the  operation  which  it  produces  on  the  human  bod}'",  is  well 
calculated  to  remove  many  diforders  to  which  the  people  of  this 
■country  are  fubjeft,  as  well  as  thofc  who  have  returned  from  a 
long  refidence  in  v/arm  climates,  I  recommended  to  Mr.  Paul  to 
prepare  an  artificial  Sedlitz  Water,  and  to  cover  its  bitter  tafte 
by  impregnating  it  ftrongly  with  carbonic  acid;  I  have  found  it  to 
anfwer  every  expectation  as  an  h'abitual  laxative,  capable  of 
removing  hepatic  and  other  vifceral  obftruftions,  and  increafing 
the  natural  and  healthy  fecretions  when  deficient  in  quahty  or 
quantity.  The  proportion  of  fulphatcd  rnagnefia,  is  two  drams 
to  half  a  pint ;  the  proper  dofe  to  be  taken  before  breakfaft,  is 
from  half  a  pint  to  a  pint  of  the  artificial  Sedlitz  v/aier,  to  be 
varied  according  to  its  effeds.  The  ufe  of  this  artificial  water 
in  India,  might  fufpend  the  progrefs  of  liver  complaints,  until  a 
more  psrfed  recovery  can  be  efPeded  by  a  change  of  climate. 
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EPSOiM  WATER. 

This  water,  though  now  fcarcely  at  all  em- 
ployed in  medicine,  deferves  fome  notice,  as 
being  one  of  the  firft  of  the  faline  purgative 
fprings  that  was  brought  into  ufe,  and  becaufe 
the  fait  to  which  it  owes  this  property  was 
long  prepared  from  the  water,  and  known  all 
over  Europe  as  a  peculiar  faline  fubftance, 
called  Epfom  fait.  It  has  now  partly  loll  this 
diftinguifhing  name,  and  is  better  known  to 
the  chemill:  as  vitriolated  or  fulphated  mag- 
nefia ;  though  as  a  medicine  it  ftill  retains 
exclufively  the  term  of  Bitter  Purging  Salt, 
This  fait,  which  is  fo  largely  employed  me- 
dicinally, is  now  prepared  from  fea  water, 
which  has  been  boiled  down,  to  procure  from 
it  its  muriated  foda.  An  uncryftalHzable  brine 
remains,  which  is  chiefly  muriated  magnefia, 
and  by  prefenting  to  it  the  fulphuric  acid, 
under  any  form  of  combination,  the  fulphat 
of  magnefia  is  readily  procured. 

The  fpring  that  yields  this  faline  water  is 
fituated  about  half  a  mile  from  Epfom,  a 
confiderable  market  town  in  the  county  of 
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Surrey,  about  fixteen  miles  fouth  of  London, 
adjoining  to  a  range  of  chalk  hills  of  great 
extent,  covered  with  a  remarkably  fme  fhort 
turf,  and  forming  excellent  downs  for  the 
breeding  of  Iheep. 

The  Epfom  water  is  tranfparent  and  co- 
lourlefs,  and  at  firil  appears  fcarcely  fapid, 
but  on  examination  it  is  found  to  leave  a 
decidedly  bitter  and  faltifli  tafte  on  the  tongue. 
It  does  not  change  materially  by  mere  ex- 
pofure  to  the  air,  which  fliews  the  fixity  of 
that  which  gives  its  peculiar  fenfible  property; 
it  keeps  well  for  fome  months,  when  corked 
up  in  clean  veffels,  but  if  carelefsly  kept,  it 
will  foon  putrify.  With  re-agents  it  fhews  the 
following  appearances  [a). 

Syrup  of  violets  is  foon  changed  green, 
owing  probably  to  carbonated  lime,  or  efpe- 
cially  carbonated  magnefia. 

The  nitrats  of  lead  and  filver  are  rendered 
white  and  opake,  and  the  nitrat  of  mercury 
of  a  deep  yellow  colour. 

The  fulphuric  acid  difengages  a  few  bub- 
Ues  of  air,  but  not  in  any  confiderable  quan- 

faj  See  Lucas,  vol.  i.  and  Munro'js;  Treatife  of  Mineral 
Waters. 
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tky.  Cauftic  ammonia  precipitates  a  white 
flaky  earth,  which  is  magnefia. 

The  Epfom  water  has  not  been  analyfed 
with  any  confiderable  accuracy,  but  we  can 
eafily  determine  which  arje„  the  moft  important 
ingredients.  Epfom  water,  evaporated  to 
drynefs,  leaves  a  refiduum,  the  quantity  of 
which  has  been  eftimated  very  differently. 
Some  make  an  ounce  and  a  half  in  the 
gallon,  others  only  an  ounce;  and  Dr.  Lucas 
only  five  drams  and  one  fcruple.  This  refult 
feems  better  to  agree  with  the  fmall  degree  of 
fapidity  of  the  water  when  firft  taken.  Of 
the  total  refiduum,  by  far  the  greater  part, 
about  four  or  five-fixths,  is  fulphated  mag- 
nefia, mixed  with  a  very  few  muriats,  fuch 
as  that  of  lime,  and  probably  magnefia,  which 
render  it  very  deliquefcent,  and  increafe  the 
bitternefs  of  tafle,  till  purified  by  repeated 
cryftallizations.  About  a  fixtli  of  the  refiduum 
is  infoluble  in  a  moderate  quantity  of  cold 
water,  and  is  probably  felenite  mixed  with  a 
little  carbonat  of  lime.  There  is  nothing  ful- 
phureous  or  metallic  ever  found  in  this  fpring. 

Half  a  pint  therefore  of  Epfom  water  will, 
according  to  the  loweft  calculation,  contain 
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lefs  than  a  feruple  of  the  Epfom  fait,  and  ac- 
cording to  the  higheft,  about  double  that 
qiumtitv.  On  that  account,  the  water  muft 
be  taken  very  largely,  fo  that  to  produce  the 
full  purgative  effed,  the  patient  muft  take 
from  two  to  three  pints,  the  one  fucceeding 
the  other,  in  a  fhort  length  of  time.  It  ope- 
rates in  a  mild  efficacious  manner  in  this  dofe, 
but  in  a  fmaller,  it  rather  determines-  to  the 
kidnies. 

With  refped  to  the  difeafes  to  which  it  is 
applicable,  they  are  precifely  thofe  for  which 

I  Hoffman  recommends  the  Sedlitz  water.  It 
fhould  be  remembered,  however,  that  the 
latter  is  much  ftronger  of  the  vitriolated  mag- 
nefia,  a  circumftance  of  fome  confequence  in 
a  water  where  the  bulk  of  the  requifite  dofe 
is  always  more  than  can  be  well  borne  by 

:  delicate  ftomachs. 

There  are  many  other  of  the  fimple  faline 
fprlngs  that  might  be  enumerated,  all  of  which 
i  agree  with  that  of  Epfom,  in  containing  for 
their  moft  adive  ingredient,  and  the  only  one 
that  can  be  at  all  confidered  as  a  medicine,  a 
notable  proportion  of  fome  purging  fait.  This, 
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for  the  mofl;  part,  is  either  Epfbm  fait  or 
Glauber's  fak,  or  often  a  mixture  of  both. 
The  neighbourhood  of  this  metropoUs  fur- 
nifhes  many  examples  of  fuch  waters,  among 
which  may  be  particularly  mentioned,  the 
purging  fait  fprings  of  Adlon,  of  Kilburne, 
of  Bagnigge  Wells,   and  of  the  Dog  and 
Duck,  in  St.  George's  Fields,  which  lad  has 
acquired  fome  reputation  from  the  recom- 
mendation of  Dr.  Fothergill.    None  of  thefe 
however  are  fufficiently  faline  to  be  certain 
in  their  operation  on  the  bowels,  except  they 
are  taken  in  excelTively  large  quantities.   It  is 
therefore  a  common  cuftom  to  quicken  their 
operation  by  the  addition  of  fome  of  the 
fame  fait  as  that  which  gives  them  their  pur- 
gative quality,  w^hich  is  certainly  a  judicious 
pradice;  but  by  this  means  they  are  rendered 
fo  fimilar  to  an  artificial  folution  of  vitriolated 
.  foda  or  magneha  in  common  water,  that  the 
lofe  all  pretenfions  to  be  confidered  as  natura 

medicated  waters. 

Adjoining  to  feveral  of  thefe  faline  waters, 
are  often  found  fimple  chalybeate  fprings, 
where  the  oxyd  of  iron  is  held  in  folution  by 
carbonic  acid  j  and  thefe  generally  contain  a 


much  icfs  quantity  of  faline  contents  than 
the  others.  None  however  of  the  fimple 
faline  fprings  in  this  kingdom  are  much  re- 
forted  to,  their  place  being  fuppUed  either  by 
the  faline  chalybeate  of  Chekenham,  or  the 
waters  of  the  ocean,  which  laft  muft  be  added 
to  the  hft  of  fnnple  faline  purging  waters, 
and  requires  fome  particular  notice.* 

*  The  Kilburn  Well  is  fituated  at  the  fouth  wertern  extremity 
Cf  the  Paiifh  of  Hampftead,  about  two  miles  from  Tyburn 
Turnpike,  in  the  road  leading  from  thence  to  Edgware  ;  the 
refult  of  a  very  accurate  analyfis  of  it  is  given  by  Mr.  Blifs,  of 
Hampftead  (to  whom  I  afterwards  refer  on  the  fubjeft  of 
Hampllead  waters).    The  refult  of  his  analyfis  is  as  follows  : 

Oxyd  of  iron  riot  appreciable 


Grains. 

Carbonate  of  lime  -----    8  /^"^ 

 of  Magnefia  -    -    -    -  lo  -^-^-^ 

Extraftive  matter  -----  ^ 
Muriate  of  Magnefia   -    -    -    -  33 

 °L^T    "   "   -   -   -  '4  tVo- 

—  oi  boda     -    -    -    -    -  18 

Sulphate  of  Soda     -    -    -    -    \\n     s  1. 

r  -Kit  r  '/Too 

 ot  Magnefia    -    -    -  265 

 of  Jjime     -    -    -    -  42 

Tnfoluble  matter  i 

r  I  5  _io_ 

Gafeous  Contents.  Cubic  Inches 

Of  Carbonic  Acid  Gas   -    -    -    1 8  o 


Of  Common  Air  of  ordinary  purity  5,  5 
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SEA  WATER. 

Among  thofe  natural  waters  that  are  fim- 
ply  faline,  that  contain  no  unufiial  quantity  of 
gafeous  bodies,  and  the  compofition  of  which 
is  not  doubtful,  the  waters  of  the  ocean,  for 
the  immenfe  fupply  and  degree  of  faline  im- 
pregnation, hold  a  very  confpicuous  place. 

Sea  water  is  by  far  the  ftrongeft  in  faline 
matter  of  all  the  natural  waters  which  are 
ufed  medicinally,  and  indeed  of  all  the  waters 
that  we  are  acquainted  with,  certain  brine 
fprings  and  fait  lakes  excepted,  which  laft  are 
only  employed  for  the  purpofe  of  extracting 
their  contents. 

The  water  of  the  fea,  as  It  wafhes  the 
fliores  of  our  ifland,  is  a  very  heterogeneous 
compound,  containing  a  confiderable  quantity 
of  faline  fubftances,  and  holding  fufpended 
an  infinite  number  of  minute  animal  and 
vegetable  particles,  compofed  of  all  the  variety 
of  marine  produdions  that  people  this  ele- 
ment* 

Sea  water,  taken  up  near  a  rocky  or  clean 
faady  coaft,  or  at  a  confiderable  diftance  from 
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fhore,  has  the  following  properties :  it  is  quite 
clear  and  colourlefs  in  appearance,  void  of 
fmell,  and  fhews  no  marks  of  any  unufual 
quantity  of  air  of  any  kind.  To  the  tafte  it 
is  highly  fait,  and  at  the  fame  time  naufeous 
and  very  bitter.  By  keeping,  it  grows  highly 
©ffenfive,  owing,  doubtlefs,  to  the  putrefac- 
tion of  the  animal  and  vegetable  matters  which 
it  holds  in  folution  ;  for  thefe,  like  all  marine 
productions,  are  extremely  prone  to  fponta- 
neous  alteration,  the  fait  with  which  th,ey 
are  furrounded  not  being  fufficient  in  quantity 
to  prove  at  all  antifeptic. 

The  temperature  of  the  fea,  though  it  va- 
ries confiderably  in  different  feafons,  is  how- 
ever, on  the  whole,  much  more  uniform  than 
that  of  any  inland  water  that  is  ever  expofed 
to  the  atmofphere,  and  which  is  not  a  thermal 
fpring,  pofTeffing  in  itfelf  a  fource  of  caloric, 
owing  to  caufes  conftantly  operating,  the 
nature  of  which  is  intirely  unknown  to  us. 
The  vafl:  body  of  v/ater  in  the  fea,  and  the 
perpetual  agitation  to  which  it  is  expofed,  ren- 
der it  lefs  liable  to  be  affeded  by  external 
changes  of  temperature;  and  this  is  particularly 
the  cafe  at  a  confiderable  depth  below  the 
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furfacc.  At  Its  upper  part,  however,  it  poflelTes 
an  extenfive  range  of  temperature  In  dif- 
ferent times  of  the  year  j  and  it  is  only  this 
part  which  is  ever  employed  for  bathing  or 
drinking.  On  the  fhores  of  England,  the  fur- 
face  of  the  fea  is  feldom,  in  the  fevered  wea- 
ther lower  in  temperature  that  40°,  or  higher 
in  the  hotteft  fummer  than  65°,  whereas  the 
heat  of  rivers,  efpecially  when  (hallow  and 
their  current  flow,  rifes  higher  and  fniks  lower 
than  each  of  thefe  points. 

It  is  found  by  accurate  experiments  often 
repeated,  that  the  proportion  of  fait  in  fea 
water  varies  confiderably  at  different  depths 
and  different  latitudes.  In  general,  the  water 
at  the  tropics  is  falter  than  at  the  poles,  and 
the  furface  lefs  fait  than  at  a  confiderable 
depth.  I'he  quantity  of  fdt  is  about  from 
to  Jo  of  t^^G  weight  of  the  water,  and 
in  fome  inland  feas,  efpecially  the  Baltic,  it  is 
lefs.  The  water  of  our  own  coafts  may  be 
reckoned,  at  an  average,  as  containing  of 
its  weight  of  fait. 

The  chemical  compofition  of  fea  water,  as 
far  as  regards  tlie  nature  of  its  falts,  and  the 
proportion  which  they  bear  to  each  other. 
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may  be  confidercd  as  nearly  the  fame  in  all 
places ;  in  freedom  from  accidental  extrane- 
ous matter,  efpecially  animal  and  vegetable 
fubftances,  the  deeper  water  is  in  general  the 
purer.  The  compofition  of  fea  water  is  very 
accurately  given  by  Bergman;  that  which  this 
excellent  chemift  analyfed,  was  taken  up  at 
60  fathom.s  beneath  the  furface,  about  the 
latitude  of  the  Canaries  {a).  This  water  had 
no  fmell,  and  its  tafte,  though  intenfely  fait, 
was  not  fo  naufeous  as  water  w^hich  is  taken 
from  the  furface.  Its  fpecific  gravity  was 
J. 0289. 

Paper,  tinged  with  Brazil  wood,  was  ren- 
dered a  little  blue,  and  litmus  paper  had  its 
blue  colour  a  little  heightened  by  the  water, 
indicating  the  prefence  of  a  carbonate^d  earth, 
which  in  this  cafe  was  magnefia.  The  oxalic 
acid  immediately  indicated  lime ;  a  fixed  al- 
kali precipitated  a  white  earth  which  was 
magnefia,  and  muriated  barytes  fhewed  the 
fulphuric  acid.  Pruffian  alkali  gave  no  indi- 
cations of  any  metal. 

(«)  It  was  fent  by  the  celebrated  Dr.  Sparrnian,  who  ac- 
companied the  Formers  and  Captain  Cook  in  their  voyase  to  the 
Southern  Ocean.    See  Bergman's  FJhy.^,  vol  i. 
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A  quantity  of  <'hls  water,  evaporated  to  dry- 
nefs,  yielded  a  faline  mafs,  of  which  part  was 
foluble  in  alcohol,  part  vras  infoluble  in  a 
moderate  quantity  of  water,  and  the  reft  was 
not  more  foluble  in  hot  than  cold  water. 
By  further  examination,  three  diftind:  fairs 
were  found,  which,  when  reduced  to  Englilh 
weights  and  meafures,  were  in  the  following 
proportion: — An  Englifh  wine  pint  of  28.875 
cubic  inches  contained 

grains. 

Of  murlated  foda,  or  common  fait  241 
Of  muriated  magnefia    -    -    -  65.5 
Of  fulphated  lime,  about     -    -  8. 

3H-5 

Total  3147  grains  of  folid  contents,  befides 
a  very  minute  portion  of  carbonated  magnefia, 
feparated  during  the  evaporation,  and  too  fmall 
to  be  worth  noticing. 

It  is  to  be  remarked,  that  by  this  analyfis, 
no  vitriolated  magnefia  is  found  to  exift  in 
fea  water  in  its  natural  ftate,  though  this  fait 
is  largely  procured  from  the  uncryftallizable 
part  of  fea  brine  after  the  muriated  foda  is  ex- 
traded  from  it;  but  the  Epfom  fait  is  formed 
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from  the  murlated  magnefia,  as  has^  been  al- 
ready mentioned,  by  adding  the  liilphuric 
acid  in  fome  form  or  other,  generally  as  ful- 
phat  of  iron.  It  is  the  muriated  magnefia 
which  gives  the  bitter  tafte  to  fea  water,  and 
probably  aflifts  much  in  its  operation  upon  the 
human  body. 

The  foregoing  refults  will  give  a  proportion 
of  I  of  faline  contents  to  about  23^  of  water, 
but  on  our  fliores,  it  is  not  greater  than  i  of 
fait  to  about  30  of  water,  and  therefore  the 
quantities  muft  be  reduced  to  this  ratio.  Sea 
water  on  the  Britifli  coaft  may  therefore  be 
calculated  to  contain  in  the  wine  pint, 

grains. 

Of  muriated  foda     -  1S6.5 
Of  muriated  magnefia  51. 
Of  felenite    -    -   -    -  6. 

243.5 

Total  2437  grains,  or  half  an  ounce,  and 
three  grains  and  a  half  of  faline  contents. 

Among  the  fenfible  effects  that  fucceed  a 
moderate  dofe  of  fea-water,  may  be  par- 
ticularly mentioned  that  of  thirlt.  It  fel- 
dom  excites  naufea  except  tQ  very  irritable 
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ftomaclis,  or  to  tliofe  to  whom  the  tafte  Is 
peculiarly  unpalatable.  In  the  quantity  of  a 
pint  it  generally  proves  purgative,  efpecially 
where  the  Romach  has  not  been  long  ufed  to 
this  medicine.  It  is  a  valuable  property 
which  this  water  pofTefles  in  common  with 
the  other  bitter  faline  waters,  that  it  may  be 
perfevered  in  for  a  confiderable  time,  and  a 
daily  increafed  evacuation  from  the  bowels 
be  produced,  without  debilitating  the  ftomach 
and  inteftines,  and  impairing  the  digeftive 
powers ;  but  on  the  contrary,  the  appetite, 
fpirits,  and  general  health,  will  for  the  moft 
part  be  improved  by  a  moderate  courfe  of  fca 
water. 

The  diforders  for  which  the  internal  ufe  of 
fca  water  has  been  and  may  be  reforted  to, 
are,  in  general,  the  fame  for  which  all  the 
fmiple  faline  waters  may  be  ufed,  and  have 
been  already  enumerated.  However,  the 
internal  employment  of  fea  water  is  chiefly 
made  an  ;iuxiliai'y  to  its  very  extenfive  exter- 
nal application.  The  fea  is  by  far  the  moft 
frequented  of  all  our  medicated  baths,  and 
this  cuftom  appears  to  be  fo  rapidly  on  the 
increafe,  that  there  is  fcarcely  a  fifliing  village 
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on  the  whole  extent  of  our  coafl,  unpro^/ided 
with  fome  accommodation  for  bathers ;  and 
many  have  rifen  to  be  towns  of  confiderable 
extent  and  opulence,  from  the  fupport  which 
they  annually  derive  from  their  numerous 
vifitors. 

As  the  fea  is  a  cold  bath,  it  is  employed  in 
thofc  cafes  of  debility  unaccompanied  with 
general  inflammatory  fymptoms,  for  which 
cold  bathing  has  been  always  found  beneficial. 

Sea  water,  from  the  quantity  of  its  faline 
contents,  certainly  pofTefTes  confiderable  flimu- 
Jant  powers,  which  it  particularly  exerts  when 
applied  either  to  an  ulcerated  inflamed  fur- 
face,  (efpecially  in  the  fuperficial  inflamma- 
tion of  cutaneous  eruptions)  or  to  the  found 
uninjured  {km,  where  it  is  afl[ifl:ed  by  warmth, 
by  mechanical  means,  fuch  as  dafliing  from  a 
confiderable  height,  or  where  the  body  is  long 
expofed  to  its  acStion, 

A  very  large  proportion  of  the  patients 
who  refort  to  the  internal  ufe  of  fea  water, 
are  thofe  who  fuffer  under  various  forms  of 
fcrophulous  affcdion,  producing  fometimes 
hard  indolent  tumours  in  certain  glands,  ef- 
pecially thofe  of  the  neck,  that  are  flow  in 
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ulcerating,  and  always  tedious  in  their  cure ; 
at  other  times  a  deep-feated  inflammation, 
followed  by  caries  of  bone,  profufe  dilcharge, 
and  tedious  exfoliation ;  or  elfe  a  troublefome 
and  painful  ophthalmia;  fo  often  charaderiftic 
of  this  diforder.  In  all  fuch  cafes,  the  inter- 
nal ufe  of  fea  water  is  almoft  intirely  con- 
fined to  thofe  periods  of  the  difeafe  when 
there  is  no  general  fever  and  hedic  tendency, 
when  no  fymptoms  of  danger  are  prefent, 
and  when  the  obje6l  is  rather  to  prevent  a 
relapfe,  than  oppofe  any  prefent  difeafe.  The 
external  ufe  of  fea  water,  either  as  a  general 
cold  bath,  or  as  a  topical  application  to  indo- 
lent fwellings,  or  granulating  ulcers  where  the 
healing  procefs  has  commenced,  coincides 
perfectly  well  in  thefe  cafes  with  the  general 
intention.  The  peculiar  power  of  fea  water 
and  fea  fait,  as  a  difcutient,  employed  either 
internally  or  externally  in  fcrophulous  habits, 
was  brought  confiderably  into  notice  by  Dr. 
Ruffel  [a),    and  fubfequent  experience  has 

■  («)  See  Ruffel  on  the  Ufe  of  Sea  Water  in  the  Difeafes  of 
the  Glands.  London,  1 760."— This  author  alfo  recommends 
another  marine  preparation,  the  Sea-wrack,  {alga  vcfiailofa), 
a  plant  very  common  on  all  our  fliores,  which  bears  a  number  of 
▼eficles  that  are  filled  with  a  fait  licjuor.    This  vegetable,  whea 
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fully  proved  the  advantage  derived  from  tlils 
medicine  judicioufly  applied. 

Sea  water,  when  ufed  internally,  fhould  he 
taken  in  fuch  dofes  as  to  prove  moderately 
purgative,  the  increafe  of  this  evacuation  being 
the  peculiar  obje(ft  for  which  it  is  employed. 
About  a  pint  is  generally  fufficient,  and  this 
fliould  be  taken  in  the  morning  at  two  dofes 
with  an  interval  of  about  half  an  hour  be- 
tween each.  It  is  feldom  necelTary  to  repeat 
the  dofe  at  any  other  time  of  the  day.  This 
quantity  contains  half  an  ounce  of  purgative 
fait,  of  which  about  three-fourths  are  mu- 
riated  foda,  a  fait  which  we  know  is  highly 
capable  of  ftimulating  the  bowels,  though  wc 
liave  no  experiments  to  fhew  its  comparative 
effeds  with  thofe  of  Glauber  or  Epfom  fait, 
which  are  more  frequently  employed  in  me- 
dicine. 

There  is  very  little  danger  ever  to  be 
apprehended  from  an  exCefTive  dofe  of  fea 

calcined  in  the  open  air,  gives  a  black  refiduc,  confifting  of  the 
carbonaceous  part  of  the  plant  largely  mixed  with  fea  fait  and  a 
little  foda,  or,  in  fliort,  it  is  a  kind  of  kelp.  This,  when  levi- 
gated, Dr.  Ruifel  calls  ucgdabk  ath'tops^  and  afferts,  what  is  veiy 
probable,  that  it  is  fully  equal  in  properties  to  burnt  fponge. 
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"Water,  except  the  inconvenience  of  a  temporary 
diarrhoea,  and  fometimes  a  forenefs  at  the 
extremity  of  the  recStum,  which  all  faline  pur- 
gatives are  now  and  then  apt  to  produce. 

Indeed  the  enormous  quantities  of  fea  water 
which  the  country  people  will  often  take  1 
when  they  can  make  a  fhort  vifit  to  the 
coaft,  amply  prove  the  fafety  of  this  natural 
medicine. 

It  is  often  neceffary  to  perfevere  for  a  long 
time  in  the  ufe  of  the  fea  water,  and  it  is  a 
great  recommendation  to  it,  that  fuch  a  per- 
feverance  is  fo  feldom  productive  of  any  bad 
confequences  to  general  health.  Dr.  RufTel 
mentions  cafes  where  a  pint  of  this  water  has 
been  taken  daily  for  200  mornings,  without 
any  interruption,  which  produced  a  continued 
courfe  of  moderate  purging,  and  yet  the  ap- 
petite continued  all  this  time  perfedly  good, 
and  the  health  improved. 

It  is  only  by  great  patience  and  perfeve- 
rance,  that  this  medicine  has  been  able  to  affift 
fo  materially  in  performing  cures  in  fome  of 
the  mod  obftinate  diforders  that  are  at  all  to 
be  removed  by  the  healing  ai  t. 


235 


SELTZER  WATER. 

One  of  the  moft  celebrated  of  the  foreign 
mineral  fprings  is  that  of  Seltzer,  in  the  village 
of  Nieder-Seltzer,  in  the  bifhoprick  of  Triers. 
This  village  is  fituated  in  a  fine  woody  coun- 
try about  ten  miles  from  Frankfort,  and  thirty- 
fix  from  Coblentz,  in  a  diftri(ft  which  abounds 
with  valuable  mineral  fprings.  The  water  is 
brought  over  to  this  country  in  ftone  bottles 
clofely  corked  and  fealed,  containing  about 
three  pints  each,  and  when  well  fecured,  it 
will  keep  unaltered  for  a  confiderable  length 
of  time. 

The  .properties  and  analyfis  of  this  water 
have  been  fully  afcertained  by  Hoffman  (^), 
Bergman  [5)  and  others,  and  they  are  fuch  as 
to  render  it  very  interefting  to  the  chemift  and 
phyfician.  Seltzer  water  when  frefli  or  well 
preferved  is  perfectly  clear  and  pellucid,  and 
fparkles  miich  when  poured  into  a  glafs.  To 
the  tongue  it  is  fomewhat  pungent,  but  much 

(a)  See  HofFman  "  De  elementis  et  viiibus  fontis  Selterani,"* 
in  vol.  V.  of  his  works. 

(/')  Bcroman's  EfTays,  vol.  T, 
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lefs  To  than  might  be  fuppofed  from  its  mere 
appearance,  and  has  a  gently  fahne  and  de^ 
cidedly  alkahne  tafle.  If  it  be  expofed  to  the 
air  for  about  a  day,  or  even  be  kept  in  veflels 
carelefsly  corked,  it  intirely  lofes  its  pun- 
gency, and  the  alkaline  or  Uxivious  flavour 
becomes  proportionably  ftronger. 

The  habitudes  of  this  water  with,  dixferent 
re-agents  are  ftrikingly  illuftrative  of  its  che- 
mical compoHtion. 

Tindure  of  litmus  grows  red  upon  the  ad- 
dition of  a  fmall  quantity  of  Seltzer  water,  but 
in  the  open  air,  or  efpecially  when  the  mix- 
ture is  heated,  the  blue  colour  returns. 

Paper,  tj.ft^ed  with  Brazil  wood,  becomes 
blue ;  with  litmus  tindure,  becomes  more  blue ; 
and  with  turmeric,  is  a  little  changed  to  red  ; 
fyrup  of  violets  turns  green  ;  and  tindure  of 
rhubarb  red,  by  this  vv'ater  ;  but  thefe  laft  tefts 
are  much  more -perceptible  when  the  quantity 
of  water  is  leflened  by  evaporation.  Thefe 
fimultaneous  marks  of  both  an  acid  and  an 
alkali,  and  the  circumftance  of  the  former 
being  loft  by  gentle  heat,  clearly  indicate  that 
the  alkali  is  fuper-faturated  with  a  volatile 
acid,  which  muft  be  the  carbonic,  and  it  is  on 
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this  account  too  that  the  tafte  is  both  acidulous 
and  alkaline. 

Any  of  the  ftrong  acids,  or  even  old  Rhe- 
hiih  wine,  (as  Hoffman  fays)  dropped  into 
frefli  Seltzer  water,  will  immediately  difengage 
copious  bubbles  of  gas,  .which  is  almoft  pure 
carbonic  acid.  Nothing  metallic  is  difcover- 
able  by  the  nice  tefts  of  galls,  or  Pruffian 
alkali. 

Cauftic  alkali  precipitates  carbonated  lime 
from  the  water.  This  it  does  by  becoming 
itfelf  carbonated  by  means  of  the  water  ;  fot 
when  a  mild  alkali  is  employed,  no  precipitate 
is  perceived,  as  none  of  the  excefs  of  carbonic 
acid  which  ^lolds  the  lime  fufpended,'is  driven 
off. 

The  oxalic  acid  ihews  the  prefence  of  lime  ^ 
the  nitrat  of  filver  that  of  muriatic  fait. 

No  fulphuric  acid  is  difcoverable  by  the 
niceft  tefts. 

When  this  water  is  heated  to  boiling,  a 
large  quantity  of  carbonic  acid  gas  is  expelled, 
amounting  to  about  60  per  cent,  of  the  bulk 
of  the  water.  During  evaporation,  carbo- 
nated lime  and  carbonated  magnefia  are  de- 
pofited,  and  a  faline  mafs  remains.    This  is 
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common  fait,  with  a  fmall  admixture  of  car- 
bonated foda.  The  exa6t  contents  of  this 
water,  given  by  Bergman,  and  brought  to  the 
proportion  of  an  Englifh  wine  pint,  are, 

grains. 

Of  carbonated  lime,  about  ...  3 

—  carbonated  magnefia    ....  5 

—  carbonated  foda     ......  4 

And  of  muriated  foda   17.5 

29.5 

Total,  29T  grains  of  folid  refiduum. 

The  quantity  of  gas  given  out,  is  by  far 
more  copious  than  any  that  has  been  hitherto 
mentioned,  being  60  cubic  inches  to  the 
hundred  of  water;  or  upwards  of  17  cubic 
inches  to  the  wine  pint.  It  is  ahnoft  intirely 
pure  carbonic  acid  gas. 

Seltzer  water,  therefore.  Is  a  faline  water 
flightly  alkaline,  highly  acidulated  with  car- 
bonic acid,  containing  more  of  this  volatile 
principle  than  is  fufficient  to  faturate  the  alkali, 
and  the  earths  which  it  holds  in  folution  ;  and 
hence  it  is  fomewhat  acidulous  to  the  tafte, 
and  fhews  the  prefence  of  an  acid  by  chemical 
tefts,  notwithftanding  the  alkali,  which  is  alfo, 
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and  at  the  fame  time  indicated  by  other  re- 
agents. It  is  however  a  hard  water,  and 
curdles  foap,  the  foda  not  being  in  fufficient 
quantity  to  prevent  this  effed.  This  water 
is  obferved  by  Hoffman,  to  become  not  only 
vapid,  but  putrefcent,  and  ftrongly  fetid  in  a 
very  fliort  time  when  expofed  to  the  air.  Per- 
haps this  may  be  owing  to  a  fmall  quantity 
of  vegetable  extractive  matter.  It  requires 
therefore  to  be  kept  clofely  corked,  and  the 
mouth  of  the  bottles  covered  with  a  cement, 
to  prevent  the  efcape  of  the  carbonic  acid,  for 
as  long  as  this  antifeptic  acid  remains,  the 
water  continues  perfectly  fweet. 

Seltzer  water  is  the  only  example  which 
we  poffefs  of  a  water,  faline,  alkaline,  and 
at  the  fame  time  highly  acidulated.  Meft  of 
the  other  ftrongly  carbonated  waters,  are  more 
or  lefs  chalybeate,  and  no  other  of  the  faline 
waters  contains  fo  much  carbonic  acid. 

The  effedis  of  this  water,  when  drank  in 
moderate  dofes,  are  to  raife  the  fpirits,  and 
increafe  the  appetite ;  it  produc>Js  no  parti- 
cular determination  to  the  bowels,  as  its  faline 
contents  are  in  Yery  fmall  quantities,  but  it 
pretty  certainly  increafes  the  flow  of  urine. 
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It  is  cklefly  to  the  ftrong  impregnation  vv^itli 
carbonic  acid,  and  to  the  fmall  proportion  of 
foda  which  it  contains,  that  we  are  to  look 
for  the  explanation  of  the  very  important 
benefit  which  is  derived  from  it  in  a  variety 
of  difeafes. 

Few  mineral  waters  have  acquired  a  higher 
reputation  than  that  of  Seltzer,  and  we  may 
add,  that  few  deferve  greater  cohfideration 
from  the  real  medical  virtues  which  it  pofTcfTes, 
and  from  the  variety  of  diforders  to  which  it 
is  applicable.  Hoffman  has  fpoken  of  it  with 
the  hieheft  commendation,  and  if  we  muft 
allow  fomething  for  the  natural  partiality 
which  a  German  writer  muft  feel  for  his  own 
-mineral  fprings,  we  muft  however  admit,  that 
the  greater  number  of  his  obfervations  on  this 
fubjetft,  have  been  amply  confirmed  by  later 
praQitioners.  The  cafes  for  which  Seltzer 
water  may  be  ufed  with  an  undoubted  profped 
of  advantage,  feem  to  be  the  following  :  [a) 

(a)  See  in  the  London  Medical  OlferDalions  and  Enquiries,  v.  4. 
a  very  fenfible  paper  on  the  ahalylis  and  virtues  of  Seltzer  water, 
))y  the  late  Dr.  Brocklefby,  read  July,  1768. — The  chemical 
obfervations  of  that  period  are  now  fuperceded  by  the  more 
accurate  and  modern  inquiries  ;  but  this  paper  contains  foraa 
rciy  fatisfiidory  and  interelling  cafes. 
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It  Is  particularly  fcrviceablc  in  relieving 
Ibme  of  the  iymptoms  that  indicate  a  morbid 
affedtion  of  the  lungs  ;  in  flow  hedic  fever, 
attended  with  frequent  flufliing,  profufe  night 
fweats,  conftant  cough,  and  fetid  purulent 
expedoration,  it  will  often,  in  a  high  de- 
degree,  check  the  violence  of  perfpiration, 
diminiih  the  difcharge  from  the  lungs,  and 
correct  its  fetor ;  and  under  the  operation 
of  this  medicine,  the  patient  will  for  a  time 
be  able  to  gain  quieter  nights,  and  more 
appetite.  This  excellent  property  of  allaying 
feverilh  irritation,  may  alfo  be  applied  in 
many  arxomalourv  cafes,  where  a  tendency  to 
hedic  fever 'is  fufpeded. 

Another  clafs  of  diforders  for  which  this 
water  often  brings  confiderable  relief,  is  in 
thofe  exanthematous  eruptions  of  the  flcin, 
that  are  attended  with  general  irritation, 
which  were  formerly  afcribed  to  a  fcorbutic 
acrimony  of  the  humours.  Miliary  erup- 
tions, and  all  thofe  that  are  not  merely  local, 
and  with  which  the  ftomach  ftrongly  fympa- 
thizes,  often  give  way  to  the  ufe  of  this  water. 

From  the  nature  of  both  the  adive  contents 
of  Seltzer  water,  the  foda,  and  carbonic  ^icid, 
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we  may  exped  great  benefit  from  its  ufe  in 
various  derangements  of  the  alimentary  canal ; 
and  accordingly  we  find  that  this  is  one  of 
the  moft  important  of  its  ufes.  Foulnefs  of 
ftomach,  bilious  vomiting,  acidity  and  heart- 
burn, fpafmodic  pains  m  any  part  of  the  ali- 
mentary canal,  and  bloody  or  highly  ofFenfive 
ftools,  are  the  fymptoms  for  which  this  medi- 
cine brings  the  greateft  relief. 

On  account  of  the  property  of  this  natural 
water  in  relieving  fpafmodic  pains,  and  from 
its  rapid  determination  to  the  kidnies,  and, 
perhaps,  its  alkaline  contents,  it  has  been  fome- 
times  employed  with  great  advantage  in  dif- 
eafes  of  the  urinary  organs,  efpecially  thofe 
that  are  attended  with  the  formation  of  calculus. 
What  folvent  power  it  may  exercife  over  thefe 
concretions  is  not  yet  fully  determined  ;  but 
it  is  certain  that  under  the  ufe  of  this  medicine, 
the  mucous,  fabulous,  and  often  purulent  dif- 
charge^  that  accompanies  the  urine,  is  rendered 
much  lefs  painful,  and  in  general,  midurition 
is  much  lefs  difficult.    A  large  proportion  of 
the  Seltzer  water,  either  genuine  or  artificial, 
that  is  confumed  in  this  country,  is  for  the 
relief  of  thefe  diforders.   Even  in  gonorrhoea, 
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cither  fimple  or  venereal,  HofTman  aflerts  that 
advantage  is  to  be  derived  from  this  medicine. 

In  hypochondriac  complaints,  and  their  at- 
tendant fymptoms,  efpecially  thofe  of  dyfpep* 
fia,  Seltzer  water  is  of  confiderable  fervice  in 
corre6ling  the  ftrong  tendency  to  fpafmodic 
pains  in  the  ftomach,  and  other  irregularities 
of  the  alimentary  canal.  A  judicious  practice 
is  here  recommended  by  Hoffman,  which  is 
for  the  patient  to  ufe  the  Sedlitz,  or  Caroline 
purgative  waters,  for  about  a  week,  and  then 
to  employ  the  Seltzer  w^aters  freely  for  a 
month  or  more;  or  elfe  to  keep  the  bowels 
in  a  regular  ftate,  by  adding  to  the  dofe  of 
Seltzer  water,  every  fecond  or  third  day,  a 
fufEcient  quantity  of  vitriolated  magnefia. 

Seltzer  water  mixes  well  with  milk,  and 
will  not  foon  coagulate  it.  This  mixture  is 
flrongly  recommended  by  Hoffman  in  cafes  of 
hedic  fever  with  expedoration,  and  it  may 
alfo  be  fometimes  advifeable  in  order  to  dilute 
the  water,  which  in  its  moft  adive  ftate  proves 
too  powerful  for  very  irritable  habits. 

The  ufual  dofe  of  this  water  is  from  half  a 
pint  to  a  pint..  Half  a  pint  contains  2  grains 
of  mild  foda,  about  9  grains  of  common  fait, 
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and  4  grains  of  carbonated  earths  for  Its  folid 
contents  ;  and  for  the  g^feous,  about  8t  cubic 
inches,  or  more  than  a  quarter  of  a  pint  in 
bulk  of  pure  carbonic  acid. 

Seltzer  water  is  one  that  may  be  dranl? 
freely  in  moft  cafes,  and  feems  to  require  lefs 
precaution  in  its  exhibition  than  moft  of  the 
other  mineral  waters,  whofe  fenfible  properties 
and  medicinal  powers  are  fo  confiderable. 
The  chief  precaution  neceffary  during  its  ufe, 
is  to  preferve  a  regular  ftate  of  the  bowels. 
From  its  pleafant  tafte,  and  the  exhilarating 
efFe£l5  which  it  produces  on  the  fpirits,  it  is 
largely  ufed  at  table  as  a  common  drink  in 
Germany  and  Holland ;  and  the  circumftance 
of  agreeable  flavour  is  no  fmall  recommenda- 
tion with  patients,  who,  during  a  long  indif- 
pofition  and  irritability  of  ftomach,  have 
conceived  an  utter  averfion  to  any  of  the 
numerous  clafs  of  tonics  and  ftimulants,  that 
ftand  on  the  lift  of  the  Materia  Medica. 
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OF  CHALYBEATE  WATERS. 

One  of  the  leading  dlftiiTftions  among  ml-, 
!  neral  waters,  with  every  writer  on  this  Tubjedt, 
^  has  been  tliat  of  chalybeate  impregnation; 

and  very  jurtly,  for  iron  is  the  only  metal 
I  which  is  ever  found  in  any  confiderable  num- 
ber of  fprings,  and  it  imparts  very  diftingui (li- 
able fenfible  properties  and  medicinal  virtues. 
Another  reafon  too  for  this  great  diftindion 
of  the  chalybeate,  from  other  waters  is,  that 
the  operation  of  this  metal  may  in  general  be 
traced  out,  and  in  fome  degree  feparated  from 
that  of  the  other  bodies  with  which  it  may  be 
combined  j  and  from  the  adivity  of  this 
medicine,  it  may  perhaps  become  a  queftion 
interefiing  not  merely  the  chemift,  but  the 
pradical  phyfician,  to  afcertain  with  precifion 
both  its  quantity  and  mode  of  combination  ia 
thofe  chalybeate  fprings,  which  are  fo  largely 
employed  as  medicines. 
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TUNBRIDGE  WATER. 

This  mineral  fprlng  may  be  feleded  as  a 
good  example  of  a  very  numerous  clafs  of 
waters,  which  we  may  term  the  fimple  carbo- 
nated chalybeate!^  or  thofe  that  differ  from 
common  fprings  in  no  other  refped,  than  in 
containing  a  fmall  portion  of  iron,  held  in 
folution  intirely  by  a  fmall  quantity  of  this 
gafeous  acid,  which  is  not  fo  abundant  as  to 
render  the  water  brifk  and  acidulous.  It 
is  merely  to  the  chalybeate  principle  and  its 
folvent,  that  fuch  mineral  fprings  owe  their 
medicinal  properties  ;  thefe  are  however  very 
confiderable.  When  the  carbonic  acid  is  in 
excefs,  it  forms  the  highly  carbonated  chaly- 
beates^  fuch  as  the  Spaw  and  Pyrmont  waters, 
which  will  be  feparately  confidered. 

The  moft  noted  of  the  fimple  chalybeatcs 
in  this  country,  and  efpecially  in  this  part  of 
the  kingdom,  is  that  of  Tunbridge  Wells,  a 
populous  village  fituated  in  a  fandy  valley  in 
the  county  of  Kent,  about  thitty-fix  miles 
South  of  London.  This  valley  is  furrounded 
by  hills  of  a  moderate  height,  compofed  chiefly 
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of  a  crumbling  ferruginous  fancl  ftone,  natu- 
rally barren,  but  from  their  neighbourhood 
to  the  metropolis,  and  from  the  number  of 
opulent  inhabitants  that  refide  in  the  vicinity, 
they  now,  for  the  moft  part,  prelent  the  ap- 
pearance of  a  very  pleafant  and  well  culti- 
vated country. 

Tunbridge  contains  many  chalybeate  fprings, 
all  of  which  refemble  each  other  very  clofely 
in  chemical  properties.  Two  of  thefe  are 
chiefly  ufed,  which  yield  each  about  a  gallon 
in  a  minute,  and  therefore  afford  an  abundant 
fupply  for  the  numerous  invalids  who  yearly 
refort  thither  [a). 

The  fource  of  thefe  fprings  is  probably  at 
a  confiderable  depth,  for  the  water  preferves 
very  conftantly  the  temperature  of  at  all 
feafons,  and  experiences  very  little  change 
from  the  heat  of  the  external  atmofphere. 
When  not  much  ufed,  the  water  overflows 
the  ftone  bafon  into  which  it  rifes  and  forms 

(a)  For  the  chemical  part  of  this  fubjea,  the  reader  is  referred 
to  a  fmall  pamphlet,  An  Analyfis  of  the  Medical  Waters  of 
"Tunbridge  Wells.— London,  1792."  This  contains  a  very 
judicious  feries  of  experiments,  made  by  Dr.  Babington,  Lecturer 
in  Chemiilry  at  Guy's  Hofpital,  whofe  fidelity  and  accuracy 
may  be  relied  on. 
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a  fmall  ftream,  the  track  of  which  is  marked 
by  an  ochery  depofuion  (b). 

The  fenfible  properties  of  this  mineral 
water  as  it  is  firft  taken  up  by  the  refervoir, 
are  the  following  :  it  is  quite  colourlefs,  clear, 
and  bright,  and  exhales  no  perceptible  fmell : 
it  does  not  fparkle  in  the  glafs,  but  flowly  fe- 
parates  a  few  bubbles,  which  adhere  to  the 
fides  of  the  veffel,  in  fomewhat  larger  quan- 
tities than  common  fpring  water ;  to  the  tafte 
it  is  neither  acidulous  nor  faline,  but  fimply 
chalybeate  in  a  flight  degree,  and  is  by  no 
means  unpalatable. 

When  the  water  has  flood  for  fome  hours 
expofed  to  the  air,  the  fides  of  the  veiTel  be- 
come covered  with  minute  bubbles,  the  liquid 
grows  turbid,  a  yellowifh  iridefcent  pellicle 
incrufls  the  furface  like  a  very  thin  fcum,  and 
in  twenty-four  hours  the  water  has  intirely 
loft:  its  chalybeate  properties :  the  fame  efFedt 
takes  place  more  rapidly  when  the  v/ater  is 
heated.  This  circumftance  fiiews  that  all 
the  iron  is  fufpended  by  the  carbonic  acid 
alone. 

The  fpecific  gravity  of  the  frefh  water  is 
1-0014. 

(i)  Lucas— Vol.  11. 
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The  cliemlcal  analyfis  of  Tunbrldge  water 
is  perfedly  fatisfadory,  and  not  very  compli- 
cated. With  the  ufiial  re-agents  the  following 
appearances  are  obferved : 

Tindure  of  litmus  is  almofl  inftantly 
changed  into  a  light  red  or  garnet  colour. 

Lime  water  is  rendered  immediately  tur- 
bid, though  in  a  flight  degree. 

Concentrated  vitriolic  acid  produces  no 
fenfible  difengagement  of  bubbles. 

Syrup  of  violets  on  ftanding  fome  hours 
becomes  of  a  lively  green. 

Infiifion  of  galls  produces  a  fine  purple  in 
^  few  feconds ;  and  pruffiated  lime  gives  a 
fine  blue,  both  of  which  colours  remain  for 
about  twenty-four  hours. 

Nitrated  filver  gives  an  immediate  precipi- 
tate, white  at  firft,  but  turning  blue  on  ex- 
pofure  to  light. 

Muriated  barytes  caufes  a  flight  cloudi- 
nefs. 

Oxalic  acid  produces  fcarcely  any  change. 

The  water  renders  a  folution  of  foap  in  a 
flight  degree  turbid,  but  does  not  properly 
curdle  it,  and  therefore  it  may  be  called  a  foft 
water. 
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On  boiling  Tunbridge  water  for  a  few 
minutes,  it  becomes  turbid  throughout,  and 
when  filtered,  leaves  an  oxyd  of  iron,  which 
when  dried  is  ftrongly  magnetical.  The  re- 
maining water  will  no  longer  difcolour  tindurc 
of  galls  or  prulTiated  lime.  During  the  ebul- 
lition, a  fmall  quantity  of  gas  is  given  out, 
which,  when  examined  in  proper  velFels,  is 
found  to  be  chiefly  carbonic  acid,  but  mixed 
with  a  fmall  portion  of  azotic  gas,  and  a  little 
oxygen.  The  remaining  water  evaporating 
to  drynefs,  yields  a  very  fmall  quantity  of 
folid  refiduum. 

The  whole  contents  of  a  wine  gallon  of 
Tunbridge  water,  according  to  Dr.  Babing- 
ton's  analyfis,  are  the  following  : 


grs. 

Of  oxyd  of  iron  -    -    -    -  i. 
'Of  common  fait  -    -    -    -  0.5 
Of  muriated  magnefia    -    -  2.25 
Offelenite  1-25 


5: 

cubic  inches. 

Of  caibonic  acid  gas  -    -  - 

Of  azotic  gas  -----  4* 

Of  common  air    -    -    -    -  1-4 
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Total — five  grains  for  the  folid  contents, 
and  fixteen  cubic  inches  for  the  gafeous  (c). 

On  a  review  of  this  analyfis  of  Tunbridge 
fpring,  we  fhall  find  that  it  is  a  very  pure 
water,  as  to  the  quantity  of  folid  matter ;  and 
the  faUne  contents,  (the  iron  excepted)  arc 
fuch  as  may  be  found  in  almofl  any  water  that 
is  ufed  as  a  common  drink.  It  is  only  as 
a  chalybeate,  and  in  the  quantity  of  carbonic 
acid,  that  it  differs  from  common  water.  Of 
this  acid,  it  contains  about  of  its  bulk,  a 
very  fmall  portion  compared  with  the  Seltzer 
or  Spa  waters,  but  enough  to  be  indicated 
by  chemical  tefts,  though  not  to  effervefce 
with  the  ftronger  acids,  and  to  give  any 
ftriking  properties  of  fmell  and  tafte  [d), 

s. 

[c]  It  {hould  be  obferved,  however,  that  a  completely  accu- 
rate analyfis  would  fhew  fome  portion  of  a  carbonated  earth, 
to  account  for  the  change  of  colour  produced  by  the  fyrup  of 
violets.  If  it  is  carbonated  lime,  it  will  at  flrfl  and  intirely 
feparate  by  the  fame  ebullition  which  procures  the  oxyd  of  iron, 
and  mix  with  it  fo  as  to  be  undiftinguifhable  by  the  eye.  This 
minute  obfervation  might  appear  trifling  in  this  place,  if  it  did  not 
affeft  the  cflimate  of  the  quantity  of  iron,  which  it  is  rather  in- 
terefling  to  afcertain  with  accuracy. 

This  confirms  an  obfervation  made  by  Kirwan,  in  his 
excellent  treatife  on  the  analyfis  of  mineral  waters,  that  a  very 
fmall  quantity  of  carbonic  acid  may^  be  indicated  by  the  tcft  of 
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The  quantity  of  iron,  even  at  the  highefl 
cftimation,  is  certainly  very  fmall  ;  but  is 
more  than  fufficient  to  give  the  ufual  changes 
of  colour  with  chemical  tefts,  the  very  de- 
cided chalybeate  tafte,  and  (what  is  of  more 
confequence)  the  efFeds  which  this  metal  is 
known  to  produce  upon  the  human  body. 

The  operation  of  chalybeate  waters  in  the 
cure  of  difeafes,  is  a  fubjed  that  has  occupied 
much  of  the  attention  of  thofe  practical 
writers,  who  have  taken  notice  of  this  im- 
portaht  clafs  of  natural  medicines.  Many 
have  attempted  to  introduce  a  good  deal  of 
refinement  in  the  confideration  of  this  fubjedt, 
and  have  endeavoured  to  lay  a  foundation  for 
diftindions  in  pra£lice,  on  very  minute  che- 
mical differences.  We  may,  however,  Vv^ith 
fome  degree  6f  accuracy,  point  out  the  prin- 
cipal eftedls  which  the  chalybeate  principle 
alone,  in  the  ftate  of  folution  in  which  it  is 
found  in  mineral  waters,  will  produce  on  the 

litmus,  when  this  acid  is  uncombined,  or  nearly  fo.  In  this 
water  there  is  fcarcely  any  other  fubflance  but  the  iron  and  a  mi- 
nute portion  of  a  carbonated  eaith,  that  can  engage  the  carbonic 
acid,  and  when  much  diluted,  thefe  fubftances  arc  fo  eafily  folu- 
ble,  that  probably  the  greater  part  of  the  carbonic  acid  is  only 
united  with  the  water. 
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various  fiindioris ;  and  any  difFerence  which 
may  arife  in  the  operation  of  the  different 
chalybeates  hitherto  known,  may  be  fairly 
traced,  either  to  the  prefence  of  an  adive 
neutral  fait,  a  large  excefs  of  acid,  efpecially 
the  carbonic,  or  to  an  increafe  of  temperature. 

In  taking  therefore  the  Tunbridge  water 
as  an  example  of  an  extremely  numerous  clafs 
of  natural  fprings,  the  fmiple  chalybeates,  we 
find  the  efFeds  which  it  produces  to  be  deci- 
dedly of  the  flimulant  kind:  foon  after  taking 
a  moderate  dofe,  the  pulfe  is  raifed  in  flrength, 
the  patient,  if  previoufly  chilly  and  pale,  feels 
a  degree  of  glow  occafioned  by  the  increafed 
circulation  ;  and  by  perfevering  in  the  ufe  of 
the  water,  the  appetite  becomes  fomewhat 
increafed,  and  the  general  fpirits  improved. 
Thefe  efFe<3:s  are  much  more  flriking  in  fome 
than  others,  and  though  it  is  the  irritable  and 
fanguine  habit  that  in  general  feels  them  the 
moft  powerfully,  no  certain  rule  of  expcdation 
can  be  laid  down  previous  to  a  trial.  It  is  not 
uncommon,  however,  on  beginning  a  courfe 
of  thefe  waters,  for  the  patient  to  experience 
naufea,  vomiting,  and  pain  about  the  prsecor- 
dia  J  or  clfe  a  heavinefs  of  the  head,  flight 
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vertigo,  and  fenfe  of  fulncfs  over  the  whole 
body.   Sometimes  thefe  fymptoms  are  fo  con- 
ftant  as  to  forbid  the  ufe  of  thefe  medicinal 
fprings ;  but  in  general  they  are  only  very 
tranfient,  and  difappear  after  a  little  ufe,  and 
efpecially  when  an  increafe  in  any  of  the 
natural  excretions  is  eftablifhed.    The  fimple 
chalybeates  produce  no  certain  action  on  the 
bowels  :  when  thefe  are  foul  and  loaded  with 
bilious  fordes,  the  water  often  purges  pretty< 
brifkly  at  firft,  but  this  operation  ceafes  wheni 
the  inteftines  are  reftored  to  their  natural  ftate.. 
All  the  preparations  of  iro'n,  and  thefe  waterss 
among  the  reft,  are  known  to  tinge  the  foecess 
black,  a  circumftance  apparently  of  no  im- 
portance in  itfelf,  but  of  w^hich  the  patient! 
fliould  be  apprized,  to  prevent  him  from  taking 
any  groundlefs  alarm.    A  long  ufe  of  chaly-* 
beate  waters  is  apt  to  bring  on  a  coftive  habitil 
of  body,  unlefs  prevented  from  time  to  timei 
by  proper  medicines*    The  fecretion  whicH 
thefe  mineral  waters  more  commonly  excite; 
is  that  of  urine,  and  is  generally  in  the  greateft 
quantity  where  they  agree  beft  with  the  habit 
of  the  patient.    Now  and  then  they  bring  out 
a  more  perfpirable  ftate  of  body,  efpeciall^t 
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where  the  perfon  who  ufes  them  is  in  a  fitu- 
ation  to  take  much  and  regular  exercife. 

The  general  operation  of  thefe  chalybeates 
is  therefore  to  increafe  the  power  of  the  fc- 
cretory  fyftem,  in  a  gradual  uniform  manner, 
and  at  the  fame  time,  by  the  permanency  of 
their  ftimulus,  or  from  fome  other  caufe  with 
which  we  are  not  well  acquainted,  to  impart 
a  gentle  and  falutary  increafe  to  the  body,  of 
ftrength,  tone,  nervous  energy,  and  general 
vigour  of  all  the  fundions.  It  is  therefore 
chiefly  in  chronic  diforders,  in  thofe  that  arife 
from  flow  beginnings,  and  are  attended  with 
great  laxity  and  debility  of  the  folids,  but 
without  much  organic  difeafe,  that  thefe  wa- 
ters are  found  to  be  peculiarly  ufeful. 

Chalybeates  are  of  eminent  fervice  in  an 
impaired  or  capricious  appetite,  and  weaknefs 
of  the  afl^milating  organs,  irregular  digcfliqn, 
flatulent  diftention  of  the  abdomen,  anxiety 
about  the  prfEcordia,  difficult  refpiration  from 
fympathy  with  the  ftomach,  and  occafional 
vomiting  of  vifcid  mucus. 

Thefe  mineral  waters  alfo  pofllefs  a  very 
high  and  deferved  reputation  for  the  cure  of 
a  variety  of  complaints  incident  to  the  female 
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fex.    When  from  a  great  weaknefs  and  re- 
laxation in  the  uterine  fyftem,  the  patient  is 
troubled  with  profufe  menorrhagia,  or  with 
fiuor  albus,  diforders  that  are  always  the  caufe 
of  much  ill  health  and  fuffering,   flie  will 
often  find  great  relief  in  a  water  fimilar  to 
that  of  Tunbridge ;  and  as  this  flate  of  local 
debility  is  a  very  frequent  caufe  of  abortion 
or  barrennefsj  thefe  mineral  fprings  have  often 
been  the  means  of  removing  fuch  unpleafant 
circumftances.    However,  with  regard  to  hae- 
morrhagy  from  the  uterus,  it  is  often  accom- 
panied with  a  good  deal  of  general  fever, 
pain  in  the  back  and  loins,  and  local  irrita- 
tion, where  every  internal  flimulant  medicine 
only  aggravates  the  diforder ;  and  therefore 
the  ufe  of  chalybeate  waters  in  thefe  cafes 
requires  much  judgment  and  difcrimination. 
.   Another  difeafe  alfo," -intimately  conneded 
with  a  derangement  in  the  uterine  fyftem,  is 
chlorofis ;  and  if  we  were  to  point  out  one 
diforder  which  above  all  others  received  be- 
nefit from  thefe  mineral  fprings,  it  would 
probably  be  this ;  and  accordingly  we  find 
in  thefe  watering  places,  a  large  proportion  of 
the  female  patients  to  be  fuch  who  are  fuf- 
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ferlng  under  this  obftrudion.  The  great 
debility  attending  chlorofis,  the  difpofition  to 
a  cachetic  ftate  of  body,  and  to  general 
dropfy,  would  ftrongly  indicate  this  form  of 
chalybeate,  whofe  operation  is  fo  much  to 
reftore  the  healthy  ftate  of  all  the  fecretions, 
and  along  with  it  to  invigorate  the  whole 
fyftem ;  but  at  the  fame  time  the  feverifli 
irritation  which  always  fubfifts,  the  headach 
and  frequent  dyfpncea,  might  feem  to  forbid 
its  ufe.  This  however  appears  a  ftriking  ex- 
ception to  the  general  rules  for  treating  com- 
plaints attended  with  fever,  fince  it  is  found 
that  chlorofis,  even  in  its  very  inveterate  ftate, 
where  not  actually  accompanied  with  the  in- 
fiammatory  fymptoms  that  precede  any  inter- 
nal fuppuration,  will  almoft  always  bear,  and 
be  the  better  for  every  kind  of  chalybeate 
medicine,  and  this  in  particular.  It  is  princi- 
pally however  to  chlorofis,  that  this  obferva- 
tion  'applies,  for  in  the  inflammatory  ftage  of 
phthifis  pulmonalis,  and  moft  other  inflam- 
matory cafes,  thefe  chalybeate  waters  often 
prove  much  too  heating  and  ftimulant. 

On  beginning  a  courfe  of  thefe  waters,  it  is 
a  general  pradice  to  premife  fome  evacuation, 
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cithei*  a  gentle  emetic  where  the  ftomach  is 
foul,  or  what  is  better,  fome  opening  medi- 
cines ;  and  thefe  by  many  have  been  held 
of  confequence  as  very  good  preparatives, 
and  to  prevent  that  difguft  for  all  chalybeate 
waters,  which  perfons  are  apt  to  conceive 
when  they  have  not  at  firfl:  met  with, the 
defned  fuccefs.    It  is  alfo  a  common  and 
judicious  cuftom,  where  the  water  is  not  of 
itfelf  purgative,  to  intermit  its  ufe  for  a  day 
or  two  after  it  has  been  regularly  taken  for  a 
week  or  ten  days,  and  to  clear  the  bowels 
during  that  interval  by  fome  proper  aperient,  ! 
or  elfe  to  add  a  fmall  quantity  of  vitriolated  j 
foda  or  magnefia  to  the  water, every  two  or 
three  days,  and  thus  in  fad  convert  it  into  a  j 
purgative  chalybeate,  a  clafs  of  waters  which  i 
will  be  afterwards  confidered.    To  perfons  of 
a  weak  irritable  ftomach,  and  efpecially  fe- 
males, the  frefh  drawn  water  is  apt  to  prove 
too  cold  to  the  ftomach,  and  to  occafion  a 
naufea  or  ficknefs,  which  always  defeats  the  ^ 
general  intention  of  the  medicine.    This  in- 
convenience is  eafily  prcyented  by  giving  the 
water  a  tepid  warmth,  and  to  do  this,  it  is  by 
far  the  beft  method  to  put  it  into  a  bottle 
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-lofely  corked,  and  to  immerfe  the  whole  in 
lot  water,  for  by  this  means  but  little  of  the  ' 
carbonic  acid  efcapes.  Where  the  chalybeate 
<.vater  is  very  ftrong,  and  efpecially  contains  a 
large  excefs  of  carbonic  acid,  as  is  the  cafe 
with  the  Pyrmont  water,  it  will  bear  dilution 
with  boiling  water  fufEcient  to  bring  the 
whole  to  a  moderate  temperature ;  but  with 
the  mild  weak  chalybeates,  fuch  as  that  of 
Tunbridge,  the  above  mentioned  method  of 
warming  it  is  by  far  the  beft. 

It  is  frequently  of  eminent  fervice  during 
a  courfe  of  thefe  mineral  waters,  efpecially  in 
chlorofis  and  other  obftrudlions,  to  employ 
the  warm  bath  occafionally,  and  the  propriety 
of  this  pradlice,  warmly  recommended  by 
Hoffman,  is  amply  proved  by  daily  experience. 

Such  are  the  general  indications  in  which 
chalybeate  waters  may  be  fafely  and  ufefully 
employed  ;  and,  as  powerful  tonics,  whofe 
effed:  is  general,  and  regularly  exerted,  they 
are  perhaps  fuperior  to  moll  of  the  other  me- 
dicines of  fimilar  operation ;  but  it  fhould  be 
remembered,  that  there  are  a  great  number  of 
morbid  caufes  that  induce  general  debility, 
which  this  clafs  of  remedies  is  intirely  un- 
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able  to  reach.  Such  for  inftance,  are  thofe 
.of  derangement  in  the  whole  fund>.ions  of 
the  alimentary  canal  that  are  produced  by 
fchirrus  of  any  important  organ,  or  any  flow 
fuppurating  abfcefs.  It  is  by  being  employed 
injudicioufly  in  fuch  cafes,  that  thefe  waters 
have  often  difappointed  the  fanguine  expec- 
tations that  have  been  held  out ;  and  thereby 
they  have  frequently  loft  much  of  the  regard 
to  which  they  appear  to  be  really  intitled. 

The  prefcribed  method  of  ufmg  the  Tun- 
bridge  water  is  judicious.     The  whole  of  the 
quantity  daily  ufed,  is  taken  at  two  or  three  ' 
intervals,  beginning  at  about  eight  o'clock  in 
the  morning,  and  finifhing  about  noon.  The 
dofe  at  each  time  varies  from  about  one  to 
three  quarters  of  a  pint,  according  to  the  age, 
fex,  and  general  conftitution  of  the  patient, 
and  efpecially  the  duration  of  the  courfe,  for  ; 
it  is  found  that  thefe  waters  lofe  much  of  their  ■ 
effed  by  long  habit ;  and  in  this  refped  they  j 
differ  much  from  the  fahne  purgative  waters,  i 
for  the  latter  will  continue  to  produce  a  mo^ 
derate  evacuation  from  the  bowels  daily  for  a 
great  length  of  time  with  undiminifhed  efficacy. 

A  fmgle  dofe  of  half  a  pint  of  thefe  waters  ^ 
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contain,  according  to  the  analyfis  winch 
we  have  given,  of  a.  grain  of  oxyd  of  iron  ; 
abc  ut  I  of  a  grain  of  muriated  magnefia  and 
common  fait,  and  about  iV  of  a  grain  of  fe- 
lenite.  It  will  likewife  hold  in  folution  a 
quantity  of  carbonic  acid,  about  equal  in  bulk 
to  three  drams  of  water  ;  and  y  of  a  cubic  inch 
of  air,  chiefly  azotic  gas.  Therefore,  fuppofmg 
a  quart  of  the  water  to  be  the  daily  allowance, 
the  patient  will  have  taken  in  twenty-four 
hours  only  i  of  a  grain  of  oxyd  of  iron,  f  of  a 
grain  of  opening  falts,  y  of  a  grain  of  felenite, 
I  i  ounce  in  bulk,  or  three  table  fpoonsful  of 
carbonic  acid,  and  about  half  a  fpoonful  of 
azotic  gas ;  the  whole  united  with  two  pints  ' 
of  water  at  the  temperature  of  50°. 

The  requifite  duration  of  a  courfe  of  a  cha* 
lybeate  water  may  be  reckoned  about  from  one 
to  two  months.  If  it  does  not  difagree  with 
the  conftitution,  its  beneficial  efFefts  in  improv- 
ing the  appetite  and  digeftive  powers  are  foon 
feltj'but  if  continued  much  longer  than  eight  or 
ten  weeks,  without  a  confiderable  intermiflion, 
the  ftimulant  effect  gradually  wears  off,  aad 
becomes  inadequate  to  complete  a  reftoration 
to  ftrength  and  vigour. 


There  Is  fcarcely  a  county  In  England  which 
does  not  poflefs  fome  chalybeate  water,  and 
by  far  the  moft  commonly  it  is  of  the  clafs 
which  I  have  denominated  the  fimple  carbo- 
nated chalybeate.    Thefe  are  often  very  pure 
waters  in  every  other  refpedt ;  and  fome  of 
them,  fuch  as  the  Malvern  chalybeate,  and  one 
or  two  of  the  Harrogate  fpaw  waters,  are  re- 
markably fimple  in  their  compofition,  con- 
taining no  foreign  matters  but  oxyd  of  iron, 
carbonic  acid,  and  flight  traces  of  felenite.  A 
little  greater  variety  of  falts,  but  ftill  either  of 
a  very  inactive  kind,  or  in  very  minute  quan- 
tities, will  give  the  compofition  of  the  Tun-  ^ 
bridge  water,  and  of  a  great  number  of  chaly-  ' 
beate  fprings  about  this  metropolis,  fuch  as  that  ; 
of  Hampftead,  Iflington,  and  the  like.  Thefe, 
along  with  many  others  fcattered  over  diffe- 
rent parts  of  the  kingdom,  appear  to  be  all  i 
full  as  flrongly  impregnated  with  iron  as  that  ! 
of  Tunbridge,  which  has  been  given  as  a  ge-  I 
neral  example  ;  and  therefore,  whenever  they 
are  ufed,  the  fame  diredions  and  obfervations 
will  apply  to  them  all.    It  is  merely  advan- 
tage of  fituation  or  accidental  caufes  that  have 


given  fome  of  thefe  a  fuperior  reputation  over 
the  reft  j  and  where  this  is  owing  to  heauty  of 
fite  or  local  conveniences,  it  is  well  merited, 
as  thefe  circumftances  have  no  fmall  fliare  in 
the  general  plan  of  cure,  hj  enabling  the  in- 
valid to  employ  daily  exercife,  and  giving  that 
irreiiftible  charm  to  the  fpirits,  which  the 
fight  of  a  beautiful  or  romantic  country  almoft 
always  excites.  Some  fituations  are  pecu- 
liarly favoured  by  the  pofTefTion  of  more  than 
one  fpecies  of  mineral  water,  and  enjoy  the 
benefit  of  both  fulphureous  and  chalybeate 
fprings,  as  at  Harrogate;  of  purgative  and 
chalybeate  waters,  as  at  Scarborough ;  and 
in  many  other  parts  of  the  fea  coaft.  The 
gradation  from  a  very  minute  impregnation 
of  faline  fubftances  in  thefe  waters,  to  one 
that  is  fufficient  to  give  very  fenhble  additional 
properties,  is  almoft  imperceptible,  for  the 
infinite  variety  that  nature  gives  to  thefe  pro- 
ductions, renders  it  fcarcely  poffible  to  confine 
them  to  any  arrangement  fo  artificial  as  that 
of  medicinal  powers.  We  fhall  therefore 
at  once  proceed  to  the  moft  eminent  of  the 
highly  carbonated  chalyheates^  or  thofe  in  which 
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tlie  carbonic  acid  is  obvioufly  in  a  very  great 
excefs,  and  gives  very  ftriking  properties.  *^ 

*  Since  the  publication  of  the  firfl  edition  of  this  work, 
Mr.  BUfs,  of  Hampftead,  has  favoured  us  with  a  very  judicious 
and  corredt  analyfis  of  a  carbonated  Chalybeate  long  celebrated 
at  Hampftead  ;  his  experiments  are  well  contrived,  and  executed ' 
with  great  nicety.  The  following  are  the  folid  contents  of  a 
wine  gallon  of  this  water : 

grains 

Of  oxyd  of  iron  i  JJL 

Of  muriate  of  magncfia   —  i 

Of  fulphate  of  lime  ..2 

Of  muriate  of  foda,  nearly  <. . .  i 

Of  Clex  about  ....p...  

Total  6 

And  the  gafeous  contents  of  a  gallon  are  as  follows : 

cubic  inches 

Of  carbonic  acid  gas  lo.i 

Of  an  air  fomeivhat  lefs  pure  than  atmofpherical  90.9 

lOI 

If  therefore  the  Hampltead  water  be  not  afFefled  by  rain,  it  is 
a  more  powerful  chalybeate  than  that  of  Tunbrldge,  which 
contains  only  one  grain  of  oxyd  of  iron  in  a  gallon  of  the  water. 
V'ule  Experiments  and  Obfervations  on  the  Medicinal  Waters  of 
Hampjead  and  Kilburn.  By  John  Blijs,  Member  of  the  Royal 
College  of  Surgeons  in  London* 
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SPA  WATER. 

The  celebrated  waters  of  Spa  (which  iii/- 
deed  have  given  a  generic  name,  though  im- 
properly, to  all  chalybeates)  differ  in  compo- 
fition  from  any  of  our  own  country,  chiefly 
in  containing  a  very  large  excefs  of  carbonic 
acid,  by  which  they  acquire  very  confiderable 
fenfible  properties,  and  probably  an  equal 
increafe  in  medical  virtues.  In  other  refpeds, 
however,  the  Spa  water  is  very  pure  and  free 
from  faline  contents  of  any  adtivity,  and  there- 
fore this  and  the  Pyrmont  water  may  be  con- 
fidered  as  the  beft  examples  which  we  pofTefs 
of  the  highly  carbonated  chalybeate  'waters.  We 
fhall  take  fome  notice  of  each. 

The  marquifate  of  Franchimont,  in  the 
principality  of  Liege,  [a]  contains  a  great  va- 
riety of  thefe  chalybeate  fprings,  fcattered  over 
a  pretty  extenfive  diftrift,  but  the  moft  fre- 
quented of  thefe  are  at  the  villages  of  Mal- 
mendy,  and  efpecially  Spa,  which  laft  is  now 
become  a  confiderable  place,  owing  to  the  great 

(a)  Lucas,  voJ.  I. 


266 

refort  oi  invalids  and  ftrangers  of  every  dc- 
fcription.  The  medicated  fprings  of  this  dif- 
trid;  have  been  known  for  feveral  centuries, 
and  have  long  conftituted  much  of  its  natural 
riches.  The  whole  of  this  diftrid;,  as  Dr. 
Lucas  obferves,  is  compofed  of  rude  and  often 
uncultivated  mountains,  many  of  them,  how- 
ever, covered  with  wood,  and  often  wet  and 
boggy.  It  is  watered  by  the  noble  river 
Meufe ;  and  affords  a  moft  agreeable  contrail 
to  the  flat  rich  plains  of  Flanders,  to  which 
it  is  immediately  contiguous.  The  country 
abounds  with  iron  ore,  which  is  wrought  in 
a  number  of  forges  and  fmelting  houfes  that 
are  fcattered  over  the  country. 

'Of  the  number  of  fprings,  not  lefs  than 
fixteen,  which  are  enumerated  by  Lucas,  we 
fliall  only  feled  the  Pouhon  fpring  within  the 
town  of  Spa,  as  this  is  by  far  the  moft  co- 
pious, the  moft  frequented,  and  efpecially  that 
which  chiefly  fupplies  the  large  exportation 
which  is  made  of  this  water  for  foreign  con-  ^ 
fumption. 

The  Pouhon  is  a  large  flow  deep  fpring, 
which  arifes  from  a  flaty  rock  in  the  centre  of 
the  village  of  Spa.    hi  cold  dry  w^eather  it 
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appears  colourlefs,  and  perfcdly  tranfparent. 
When  firfl:  taken  out  of  the  well  it  fcarcely- 
fparkles,  but  prefently  covers  the  inlide  of 
the  glafs  with  fmall  air  bubbles,  which  it  alfo 
emits  very  copioufly  when  fliaken  or  poured 
from  one  glafs  to  another.  In  moift  weather 
the  water  of  the  furface  of  the  well  appears 
rather  turbid,  and  on  the  approach  of  rain,  a 
whiftling  or  humming  noife  is  heard,  which 
the  country  people  call  the  mufic  of  the  fpring. 
This  water  has  an  agreeably  acidulous  tafte, 
mixed  with  a  ftrong  imprellion  of  a  chaly- 
beate, and  this  latter  remains  in  the  mouth 
for  a  confiderable  time.  The  fpecific  gravity, 
according  to  Bergam,  is  1,0010. 

When  a  glafs  of  the  Pouhon  water  is  ex- 
pofed  to  a  warm  air,  it  foon  parts  with  a  num- 
ber of  air  bubbles,  throws  up  an  iridefcent 
pellicle  on  its  furface,  becomes  turbid  through- 
put, and  finally  lofes  intirely  its  acidulous 
chalybeate  tafte.  If  it  is  firft  corked,  and 
then  fet  in  a  warm  place,  it  prefently  caufes 
the  cork  to  fly  out  with  an  explofive  noife. 

The  compofition  of  the  water  is  well  illuf- 
trated  by  the  feveral  re-agents. 
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Tindure  of  litmus  is  flightly  reddened,  but 
ipaper  tinged  with  this  colouring  liquor  is 
rather  rendered  of  a  deeper  blue  {b). 

The  concentrated  acids  caufe  a  confiderable 
ebullition  and  difengagemcnt  of  gas,  and  the 
fame  efFe£l  is  alfo  produced  by  Rhenifh  wine. 

Syrup  of  violets  is  at  firft  fomewhat  red- 
dened, but  foon  becomes  green,  which  colour 
is  permanent. 

Tindure  of  galls,  fumach,  and  other  vege- 
table aftringents,  foon  render  the  water  of  a 
deep  purple ;  and  pruffiated  alkali  gradually 
changes  it  to  a  blue. 

The  oxalic  acid  precipitates  lime,  though 
very  fparingly. 

Nitrated  filver  indicates  a  minute  portion  of 
the  muriatic  acid. 

Acetated  lead  gives  a  white  precipitate,  and 
corrofive  fublimate,  yellow. 

When  the  w^ater  is  evaporated,  both  carbo- 
nated lime,  carbonated  magnefia,  and  oxyd  of 
iron,  are  feparated,  and  when  the  liquor  is 
much  reduced  in  bulk,  it  turns  turmeric  paper 
of  an  orange  brown. 


{h)  Bergman's  Effays,  yol.  II. 
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The  above  appearances  indicate  the  pre- 
fcnce  of  carbonic  acid,  carbonated  earths,  and 
at  the  fame  time  a  fmall  portion  of  an  alkali ; 
and  they  likewife  fhew  the  exiftence  of  iron, 
and  a  muriatic  fait. 

The  actual  contents  of  a  wine  pint  of  Spa 
water,  as  afcertained  by  Bergman,  and  re- 
duced to  Englifh  meafure,  are  the  following : 

grains 

Of  oxyd  of  iron  -  -  -  .56 
Of  carbonated  lime  -  -  1.47 
Of  carbonated  magneiia  -  4.46 
Of  carbonated  foda  -  *  1.47 
Of  muriated  foda   -    -«    -«  .172 

8.132 

Total — about  eight  grains  of  folid  matter. 

The  gafeous  fluid  colled:ed,  is  intirely  car- 
bonic acid,  and  amounts  to  about  45  per  cent, 
of  the  bulk  of  the  water,  making  12.79 
cubic  inches,  or  about  fix  ounces  and  a  half 
in  meafure,  in  every  wine  pint. 

Spa  water  therefore  appears  to  be  a  very 
ftrongly  acidulous  chalybeate  water,  contain- 
ing more  iron,  and  efpeclally  more  carbonic 
acid  than  any  that  we  have  hitherto  men- 
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tioned.    With  regard  to  the  other  foreign 
contents,  they  are  all  of  a  very  inadive  kind, 
except  the  foda,  but  the  quantity  of  this  is 
very  fmall ;   enough,  however,  probably  to 
countcrad:  much  of  the  hardnefs  that  the 
earthy  falts  would  give,  and  to  enable  the 
water  to  mix  very  uniformly  with  milk  and 
with  foap,  w^ithout  much  curdling.  The  foda 
and  alkaline  earths  will  both  unite -in  giving 
antacid  properties  to  the  water,  after  the 
carbonic  acid  has  been  expelled  by  the  heat 
of  the  ftomach ;  and  this  may  be  one  caufe 
why  its  efieds  on  the  alimentary  canal  are, 
as  w^e  fliall  fee,  very  uncertain. 

It  is  a  very  valuable  property  of  the  Pouhon 
fpring,  that  its  water,  when  inclofed  in  bottles 
well  corked  and  covered  wdth  cement,  will 
preferve  its  original  fcate  nearly  unaltered, 
even  for  two  years,  [c) 

All  the  Spa  waters  are  fatal  to  frogs,  infeds, 
and  fmall  lifhes,  an  effed  intirely  depending 
on  the  carbonic  acid,  and  always  indicating  a 
confiderable  quantity  of  this  gas,  which  is  fo 
noxious  to  reipiration. 

(c)  Rutty's  Synopfis  of  mineral  waters,  page 
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The  fenfible  efTeas  produced  by  this  water, 
are  Rill  more  decidedly  ftimulant  than  thofe  of 
Tunbridge  or  the  other  mild  chalybeates,  and 
tlie  operation  of  the  carbonic  acid  may  in  fome 
degree,  be  diftinguillied  from  that  of  the  other 
principles.  It  has  been  already  mentioned, 
that  it  appears  to  be  the  effed  of  every  water, 
even  the  pureft,  to  occafion  in  certain  habits, 
efpecially  the  debilitated,  fom.e  degree  of  ver- 
tigo and  determination  to  the  head  when-firft 
drank ;  but  the  Spa,  Pyrmont,  and  Seltzer 
waters,  poffefs  this  property  in  a  very  remark- 
able degree,  and  when  taken  in  a  full  draught, 
particularly  in  hot  weather,  or  upon  an  empty 
ftomach,  they  produce  a  fwimming  in  the 
head,  and  a  degree  of  intoxication,  that  fome- 
times  continues  for  half  an  hour,  and  is  very 
fimilar  to  that  which  arifes'  from  fpirituous 
liquors,  though  without  leaving  the  fame 
debility.  This  kind  of  intoxication,  as  Dr. 
Rutty  obferves,  is  more  remarkable  in  the 
Geronfterre  water  at  Spa,  which  contains  a 
flight  fulphureous  impregnation  when  firft 
drawn,  fo  as  fenfibly  to  affed  the  nofe. 

With  regard  to  the  operation  of  thefe  chaly- 
beates, upon  the  fecretions  and  excretions. 
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what  has  been  fald  of  the  preceding  article  win 
apply  very  exadly  to  thcfe.  By  their  general 
ftimulant  powers,  and  perhaps  from  the  mere 
bulk  of  water,  they  fometimes  promote  every 
fecretion,  and  even  adt  powerfully  on  the 
bowels  ;  but  their  moft  regular  determination 
is  to  the  kidnies  and  the  fkin,  and  fometimes, 
contrary  to  what  is  obferved  of  moft  medi-. 
cines,  they  at  the  fame  time  promote  every 
fecretion. 

Spa  water  is  obferved  to  quench  thlrft  more 
than  common  water,  efpecially  in  flight  febrile 
complaints,  attended  with  a  foul  dry  ftate  of 
the  tongue  and  throat,  and  may  be  ufed  in 
thcfe  cafes  in  the  fame  manner  as  the  Seltzer 
water,  though  with  more  caution,  as  from 
its  chalybeate  property  it  is  more  ftimulating. 
Ulcers  in  the  throat,  and  a  relaxed  ftate  of 
the  fauces,  are  much  relieved  by  this  appli- 
cation. 

Thefe  acidulous  chalybeatcs  appear  to  be 
particularly  well  calculated  to  afford  relief  in 
acrid  difcharges  from  the  urinary  paflages, 
whether  owing  to  ulceration  of  the  kidnies  or 
concretions  in  the  bladder ;  and  by  alleviating 
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the  extreme  pain  of  thefe  diforders,  they  ma- 
terially contribute  to  the  reftoration  of  the 
healthy  fundions.  {d] 

All  that  has  been  faid  under  the  preceding 
article,  concerning  the  ufe  of  chalybeates,  in 
diforders  in  females,  arifmg  from  derange- 
ment in  the  regular  menftruai  evacuation, 
applies  peculiarly  to  the  Spa  waters,  and  efpe- 
cially  in  removing  fterilicy,  when  arifing  from 
fiuor  albus,  or  relaxation  of  the  uterine  fyf- 
tem ;  and  in  the  other  fex  in  preventing  in- 
voluntary difcharge  of  femen,  and  the  debility 
arifmg  from  gonorrhaea. 

In  diforders  of  the  alimentary  canal,  ii\ 
bilious  vomiting,  diarrhsea  and  dyfentefy,  the 
Spa  water  is  often  of  confiderable  ufe  as  an 
auxiliary,  and  efpeeially  in  reftoring  the 
healthy  adlion  of  thefe  parts,  and  removing 
I  their  debility ;  but  as  it  poffefTes  in  itfelf  no 
certain  power  in  evacuating  the  bowels,  it 
can  feldom  be  trufted  to  intirely  without  the 
ufe  of  fome  aperient.  In  the  debility  of 
ftomach,  arifmg  from  a  debauch,  a  draught  of 
this  water  is  highly  refreftiing  and  falutary. 

{d)  Hoffman—"  De  fontis  fpadanl  &  fchwalbacenfis  cop.veni- 
entia  " 
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Though  thefe  chalybeates  may  generally  be 
taken  without  much  preparation,  it  Ihould  not 
be  forgotten,  that  their  difFufive  flimulant 
properties,  render  them  often  improper  in 
inflammatory  complaints,  attended  with  much 
heat,  flufliing  of  the  face,  and  determination 
to  the  head  ;  and  as  this  determination  is  itfelf 
occafioned  by  the  watei*,  it  may  often  be 
advifeable  in  plethoric  habits  to  employ  blood- 
letting or  other  evacuations,  previous  to  ufiqg 
this  medicine.  If  thefe  precautions  apply  to 
all  chalybeates,  they  are  particularly  neceffary 
in  the  very  a(f^ive  form  in  which  the  Spa 
water  is  conftituted  j  and  thefe  evacuations 
are  intirely  independent  of  thofe  that  may  be 
neceffary  to  remove  any  local  congeftion  in 
the  alimentary  canal,  and  which  mufl  often 
be  continued  during  the  whole  courfe  of  this 
mineral  water. 

The  dpfes  of  this  water  muft  principally  be 
regulated  by  the  experience  of  the  individual 
patient,  though, -it  may  be  obferved,  that  as  it 
produces  no  very  powerful  effecTt  upon 'any 
of  the  ufual  evacuations,  it  may  be  taken  as 
largely  and  freely  as  the  ftomach  and  bowels, 
or  the  general  fyftem,  can  bear  with  con- 
venience. 
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It  is  flifer  to  begin  with  a  moderate  quantity, 
not  more  than  half  a  pint  for  a  dofe,  which  is 
as  much  in  bulk  of  any  liquid  as  patients  can 
in  general  bear,  and  often  more.  This  may 
be  repeated  three  or  four  times  in  the  day,  and 
gradually  increafed  till  fome  efFed  is  produced 
on  fome  of  the  fecretions.  After  this  no 
further  increafe  is  requifite,  efpecially  as  it 
requires  fome  perfeverance  to  produce  the 
full  effe£t  of  this  natural  medicine.  Many 
patients,  efpecially  thofe  on  the  fpot,  are  in 
the  habit  of  diluting  with  this  water  the  wine 
which  forms  their  common  drink,  which 
makes  a  pleafant  and  falutary  beverage. 
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PYRMONT  WATER. 

This  celebrated  chalybeate  fprlng  at  Pyr- 
mont,  in  the  province  of  Weftphalia,  is  known 
over  moft  parts  of  Europe  as  a  v^ater  which 
poflefles  moft  remarkable  fenfible  properties, 
and  very  valuable  medical  virtues. 

The  water,  at  the  fountain  head,  is  con- 
ftantly  fending  forth  a  large  quantity  of  gas, 
which  has  a  fenfible  pungency  to  the  fmell, 
and  makes  the  water-fervers  giddy  [a)  ;  and 
forms  an  atmofphere  which  always  hovers 
over  the  furface  of  the  well.  This  gas  proves 
fatal  to  fifhes  or  Infects  that  are  immerfed, 
and  even  to  ducks  or  other  fmall  birds  that 
attempt  to  fwim  acrofs.  The  qualities  of  the 
water  are  fcarcely,  if  at  all,  afFeded  by  exter- 
nal circumftances, 

Pyrmont  water,  when  juft  taken  up  from 
the  fpring,  is  quite  clear  and  tranfparent,  and 
fends  forth  a  copious  flream  of  air  bubbles 
for  a  confiderable  time,  in  which  refpedt  it 
far  exceeds  any  of  the  mineral  waters  that 
we  are  acquainted  with. 

[a)  Rutty's  Synopfis  of  Mineral  Waters. 
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The  tafte  is  highly  agreeable,  being  ftrongfy 
acidulated,  and  poffeffing  a  pungency  very 
fimilar  to  that  of  briflc  Champaigae  wine  ; 
but  it  is  at  the  fame  time  ftrongly  chalybeate 
and  a  little  bitterifh.     The  tafte  of  iron  it 
retains  for  a  long  time,  even  though  expofed 
to  the  open  air.   On  account  of  the  abundance 
of  gas,  if  the  frelh  water  be  immediately 
bottled  and  well  corked,  and  afterwards  re- 
moved to  a  warm  place,  the  battles  are  very 
liable  to  burft  with  the  expanfion  of  the  air  ; 
and  hence,  when  they  are  filled  for  exporta- 
tion, they  are  fuffered  to  ftand  a  while  un- 
corked, to  allow  a  paffage  for  fome  of  the 
carbonic  acid  gas,  though  enough  remains  to 
enable  the  water  to  retain  all  its  properties. 

The  ufual  chemical  re-agents  indicate  the 
foreign  contents  with  great  exadnefs.  {5) 
■  Tindure  of  litmus  is  immediately  and  more 
intenfely  reddened  by  this  than  even  by  the 
Spa  water,  indicating  a  great  abundance  of 
carbonic  acid,  much  more  than  is  neceflary  to 
faturate  any  alkali  or  alkaline  earth  which  it 
may  contain. 

Syrup  of  violets  is  however  rendered  of 

{I)  Bergman's  EfTays. 
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a  very  bright  green,  and  Brazil  wood  of  a  blue 
colour,  but  turmeric  is  not  altered,  from  which 
the  prefence  of  a  large  quantity  of  carbonated 
earth  is  indicated. 

Any  kind  of  acid,  either  the  more  con- 
centrated, fuch  as  the  fulphtiric ;  or  the  weaker, 
fuch  as  vinegar,  lemon  juice,  or  even  Rhenifh 
wine,  difengage  copious  bubbles  from  the 
frefh  water  {a), 

Tindure  of  galls,  green  tea,  balauftine 
flow^ers,  and  other  vegetable  aftringents,  foon 
render  the  water  of  a  fine  purple,  which  by 
{landing,  deepens  into  a  black  colour ;  and 
this  property  is  retained  longer  than  in  moil 
of  the  carbonated  chalybeates,  and  is  not  in- 
tirely  loft  till  the  waiter  has  been  boiled  for  a 
Ihort  time. 

The  acid  of  fugar  detects  a  large  quantity 
of  lime. 

During  evaporation,  the  water  firft  parts 
with  much  carbonic  acid ;  it  then  depofits 
oxyd  of  iron,  carbonated  lime  and  magnefia ; 
and  towards  the  end  of  the  procefs,  fomef 
felenite ;  and  leaves  at  laft  a  refiduum  com-^ 

c)  HofFman,  —  «  De  principiis  &  rlnutibus  Juedicatoium 
Germanias  fontiwrn." 
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pofcd  of  common  fait  and  vitiiolated  mag- 
nelia. 

Bergman's  analyfis  prefents  the  following 
contents  : 

A  wine  pint  of  Pyrmont  water  contains 


Of  oxyd  of  iron  . 

.  .55 

—  carbonated  lime 

.  4.46 

—  carbonated  magnefia  . 

.  10.03 

—  felenite 

.  8.58 

—  fulphated  magnefia 

•  5-57 

30.76 

Total,  thirty  grains  and  three  quarters  of 
folid  contents. 

The  quantity  of  gas  which  this  water  con- 
tains is  much  more  than  in  any  natural  mine- 
ral fpring  that  vve  are  acquainted  with.  Berg- 
man eftimates  it  at  90  per  cent,  of  the  bulk 
of  the  water,  or  about  26  cubic  inches  in  the 
pint :  and  as  fome  muft  efcape  w^hilft  it  is 
put  in  the  bottles,  we  may  fairly  reckon  the 
whole  quantity  to  be  at  leaft  equal  to  the 
bulk  of  the  water.  This  gas  is  almoft  intirely 
pure  carbonic  acid. 
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The  rpecific  gravity  of  the  Water  is  efci- 
mated  at  i.o®24,  but  it  is  difficult  to  afcertain 
It  with  accuracy,  on  account  of  the  conftant 
efcape  of  gas* 

A  general  review  of  the  analyfis  of  this 
water  will  therefore  fhew  that  it  ftands  the 
firft  in  rank  of  the  highly  carbonated  chaly- 
beates,  and  contains  fuch  an  abundance  of 
carbonic  acid  as  not  only  to  hold  difTolved  a 
number  of  carbonic  falts,  but  to  (hew  all  the 
properties  of  this  acid,  uncombined,  and  in  its 
moft  adive  form.  Fyrmont  water  is  likewife 
a  ftrong  chalybeate,  with  regard  to  the  pro- 
portion of  iron,  and  it  is  befides  a  very  hard 
water,  containing  much  fclenite,  and  earthy 
carbonats. 

The  fenfibie  efFe£ls  which  this  water  oc- 
cafions,  highly  correfpond  with  the  chemical 
analyfis.  When  frefli  from  the  fpring,  and 
drank  copioufly,  efpecially  on  an  empty  fto- 
mach,  it  ftrikes  the  nofe  with  a  very  pungent 
vapour,  and  produces  a  kind  of  temporaiy 
intoxication.  At  all  times  too,  it  inlivens  the 
fpirits,  and  increafes  the  appetite.  The  frefh 
water,  fometimes,  on  being  frefh  ufed,  purges 
very  briflcly,  and  ahvays  tinges  the  ftools  of  a 
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very  dark  colour  ;  but  this  efiecft  on  the  bowels 
is  very  uncertain,  and  feems  rather  to  depend 
on  the  ftate  of  body  of  the  patient,  and  the 
generally  Simulating  property  of  the  carbo- 
nated chalybeate ;  for  when  the  water  has 
loft  thefe  adive  fubftances  by  boiling,  it  is  no 
longer  purgative,  but  rather  the  contrary,  as 
Hoffman  remarks.  It  more  commonly  in- 
creafes  the  fecretion  of  urine,  and  in  fome 
habits  it  fometimes  occafions  an  eruption  on 
the  fkin  for  a  time. 

The  difeafes  to  which  this  mineral  water 
may  be  advantageoufly  applied,  are  the  fame 
as  thofe  for  which  the  Spa  and  others  of  the 
acidulated  ghalybeates  are  reforted  to  ;  that 
is,  ill!  cafes  of  debility  that  require  an  adlive 
tonic  that  is  not  permanently  heating  ;  vari- 
ous diforders  in  the  alimentary  canal,  efpe- 
cially  bilious  vomiting  and  diarrhoea ;  and 
complaints  that  originate  from  obftruded 
menftruation.  The  precautions  required  in 
beginning  a  courfe  of  thefe  waters  are  fimilar 
to  thofe  of  Spa,  and  the  cafes  in  which  they 
are  contraindicated,  the  fame.  Pyrmont 
water  has  however  been  thought  to  be  con- 
fiderably  rougher  in  its  operation,  and  more 
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adlve  J  and  hence  Hoffman  concludes  that  it 
is  peculiarly  well  fitted  for  the  ufe  of  the 
"Weftphalians,  who  are  in  general  of  a  robuft 
conftitution,  and  live  upon  hard  ftrong  food. 
It  is  certain  that  whatever  effedis  are  pro- 
duced on  delicate  ftomachs  by  a  hard  water, 
may  be  here  apprehended  from  the  large  pro- 
portion of  earthy  falts ;  and  this  is  one  cir- 
cumftance  in   which  an   artificial  mineral 
water  has  a  decided  advantage  over  a  natural 
one.    Pyrmont  water  mixes  pretty  fmoothly 
with  milk,  and  in  this  form  it  has  been  par- 
ticularly recommended  for  gouty  cafes ;  and 
as  it  is  To  powerfully  impregnated  with  active 
principles,  it  will  bear  a  confiderable  dilution 
where  this  may  be  thought  neceflary,  and 
ftill  retain  fo  much  of  the  iron  and  carbonic 
acid,  as  to  be  equal  in  ilrength  to  mofl  of 
the  common  acidulous  chalybeates. 

The  dofe  of  this  water  is  about  the  fame 
as  that  of  Spa.,  under  fimilar  circumflances ; 
but  it  may  be  obferved  that  the  country  people 
who  flock  to  this  fountain  of  health  on  all 
occafions,  partly  for  a  variety  of  complaints, 
and  partly  to  enjoy  the  kind  of  intoxication 
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which  it  generally  produces,  have  In  general 
no  other  idea  of  proportioning  the  dofe  to 
their  complaints,  than  that  of  drinking  it  as 
copioully  as  the  ftomach  will  bear.  Where 
attention  is  paid  to  quantity,  we  may  reckon 
about  three  pints  as  a  daily  allowance  in  com- 
mon cafes,  and  this  will  contain,  according  to 
the  above  analyfis,  about  a  grain  and  a  half  of 
oxyd  of  iron  ;  fixty-nine  grains  of  felenite  and 
earthy  carbonats  ;  about  twenty-one  grains  of 
Epfom  and  common  fait ;  and  feventy-eight 
cubic  inches,  or  about  tvvro  pints  and  a  half 
in  bulk,  of  carbonic  acid,  partly  combined 
with  the  iron  and  earths,  but  moftly  only 
united  to  the  water,  and  very  readily  volatile 
in  the  heat  of  the  rtomach. 


After  confidering  thefe  carbonated  chaly- 
beates,  whofe  adive  properties  appear  to  be 
intirely  confined  to  the  iron  and  carbonic 
acid  in  different  proportions,  we  may  with 
propriety  proceed  to  thofe  which,  in  addition 
to  thefe  two  fubflances,  hold  in  folution  a 
confiderable  quantity  of  fome  purgative  fait, 
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which  is  fufEcIent  to  give  a  conflant  and 
decided  determination  to  the  bowels,  when 
taken  in  a  moderate  dofe. 

Some  of  the  very  bri/k  acidulous  chaly- 
beates,  fuch  as  that  of  Spa  or  Pyrmont,  do 
indeed  at  times  prove  laxative,  without  the 
afliftance  of  a  purgative  fait ;  but  this  clFed  is 
by  no  means  conftant,  and  appears  to  depend  a 
good  deal  on  the  previous  habit  of  the  patient* 
and  ccafes  foon  after  the  ufe  of  thefe  waters 
is  begun ;  but  the  clafs  of  waters  which  we 
are  going  to  dcfcribe,  operate  for  the  moft  part 
very  regularly  and  conftantly,  as  long  as  they 
are  continued.  Some  of  the  moft  valuable 
mineral  fprings  belong  to  this  clafs,  which 
may  be  termed  the  faline  carbonated  chaly- 
hcates^  and  they  contain  a  notable  quantity 
of  vitriolated  foda  or  vitriolated  magnefia, 
or  often  both.  In  our  own  country  thefe 
waters  are  all  cold,  but  on  the  continent 
efpecially  in  France  and  Germany,  many  oi 
them  are  conftantly  of  a  high  temperature- 
and  what  is  rather  fmgular,  they  almoft  al 
contain,  along  with  a  neutral  fait,  an  excefs  o 
carbonated  foda, 
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The  only  two  in  this  country  that  we  fhall 
notice,  are  the  waters  of  Cheltenham  and  Scar- 
borough :  thofe  of  France  are  the  thermal 
rprings  in  the  provinces  of  Auvergne  and  the 
Boubonnois ;  and  in  Germany  the  cele- 
brated waters  of  Carlfbad,  on  the  confines  of 
Bohemia. 
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CHELTENHAM  WATER. 

Cheltenham  {a)  is  afmall  town  iiiClou- 
cefterfliire,  fituated  in  a  fandy  vale,  furrounded 
hj  hills  of  a  moderate  height,  in  the  midll:  of 
a  fertile  well  cultivated  country. 

The  chalybeate  faline  fpring  to  which  this 
town  owes  its  celebrity,  ijlues  flowly  and  in  a 
fcanty  ftream,  from  a  be.ci  of  fand,  intermixed 
with  blue  clay.  The  well  is  funk  about  fix  feet 
deep,  and  excluded  from  communication  with 
the  external  air.  The  fides  are  covered  with 
a  yellow  ochre,  indicating  the  nature  of  the 
water.  The  fupply  of  this  chalybeate  is  cal- 
culated to  be  only  about  thirty-five  pints  in 
an  hour,  a  quantity  fufficient  to  anfwer  the 
demand  in  the  height  of  the  feafon,  but  re- 
quires frugal  management.  . 

Cheltenham  water,  when  frefh  drawn,  ap- 
pears tolerably  clear,  but  not  perfedly  tranf- 
parent.  It  becomes  more  turbid  by  flanding, 
and  feparates  air  bubbles  in  a  fmall  quantity. 

(a)  See  Dr.  A.  Fothergill's  "  Experimental  inquiry  con- 
cerning the  Cheltenham  water,"  3d  edit.  1788. 


287 


It  gives  out  a  flight  but  very  diftinguifliable 
fulphareoiis  odour,  which  is  more  perceptible 
311  the  approach  of  rain.  To  the  tafte  it  fliews 
no  brifl?:nefs  or  pungency,  but  is  brackifh,  ra- 
:her  bitter,  and  chalybeate.  The  temperature 
is  conftantly  from  53°  to  55°. 

With  different  re~agents  it  flievvs  the  fol- 
owing  appearances : 

Lime  water  produces  a  turbidnefs  when 
added  to  the  frefh  water ;  and  the  fulphuric 
and  nitric  acids  difengage  a  few  air  bubbles. 

Syrup  of  violets  is  rendered  green. 

Tindlure  of  galls  inftantly  ftrikes  a  lively 
purple,  which  grows  darker  by  (landing;  but 
this  property  is  loft  if  the  water  be  previoufly 
expofed  for  half  an  hour  to  the  air,  and  it 
becomes  thereby  very  turbid. 

NitratedTdver  occafions  an  immediate  pre- 
cipitation of  white  clouds  which  foon  become 
dark  coloured.  Acetated  lead  produces  the 
fame  effect. 

Soap  is  immediately  curdled  by  this  water. 

When  boiled  in  clofe  veffels,  a  confiderable 
quantity  of  air  is  extricated,  which  when  ex- 
amined, proves  to  be,  in  a  large  proportion, 
carbonic  acid.   A  pint  of  the  water  yielded  to 
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Br.  Fothcrglll,  about  three  ounce  meafures 
of  gas,  of  which  two-thirds  were  abforbed  by 
lime  water  rendering  it  turbid,  and  therefore 
was  carbonic  acid,  and  the  remainder  was 
common  air,  or  elfe  azotic  gas,  united  with  a 
minute  portion  of  fulphurated  hydrogen. 

During  evaporation,   this   water  at  firft 
throvjs  up  an  earthy  fcum  which  efFervefces 
with  acids  [b),  and  is  therefore  carbonated 
lime  ;  and  depofits  its  oxyd  of  iron.    At  the 
conclufion  of  the  procefs,  a  large  quantity  of  a 
cryftallizable  fait  is  procured,  which  is  a  mix- 
ture of  vitriolated  foda,  vitriolated  magnefia 
and  common  fait,  and  feveral  uncryftallized 
deliquefcent  falts  are  alfo  obtained. 

A  gallon  of  Cheltenham  water,  accordi 
to  Dr.  Fothergill's  analyfis,  will  contain 
Of  a  cryftallized  fait  compofed  of 

fulphated  foda  and  fulphated  grs. 
magnefia      -    -    -         -    -  480 

.  ' —  muriated  foda    -----  5 

— .  muriated  and  carbonated  magnefia  25' 
—  felenite     -    --    --  --40 

— .  oxyd  of  iron,  nearly     -    -    -  5 
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See  Rutty's  Synopfis  of  Mineral  Waters. 
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Together  with  cubic     ins  , 

Of  carbonic  acid    -    -    -    -  30.368 
—  an  air,  chiefly  azot  mixed 

with  fome  hepatic  -    -    -  15.184 

45-552 

Total,  one  ounce,  feventy-five  grains  for 
the  folid  contents ;  along  with  a  pint  and  a 
half  in  bulk  of  the  aeriform  [c) . 

A  general  furvey  of  the  component  parts 
of  this  water  will  fhew  that  it  is  one  which 

{c)  This  analyfis  as  given  by  Dr.  Fothergill,  is  by  no  means 
implete  (nor  indeed  is  it  pretended  to  be  fo)  and  is  efpecially 
fedtive  in  eftimating  the  quantity  both  of  the  iron  and  thegafes. 
1  other  refpefls  it  may  be  confidered  as  fufRciently  accurate,  par- 
Jiicularly  with  regard  to  the  quantity  of  purgative  falts.  Dr.  Rutty 
reckons  the  whole  refiduum  at  528  grains,  and  other  chemifts 
vary  a  little  in  this  refped.  A  perfedtly  accurate  analyfis  of  this 
water  would  be  a  work  requiring  confiderable  flcill  and  attention, 
on  account  of  the  great  variety  of  foreign  contents.  Allowing 
however  that  this  analyfis  is  tolerably  accurate  on  the  whole,  it 
will  fliew  that  a  much  lefs  minute  examination  will  fatisfy  the 
phyfician  than  the  chemilt,  and  that  in  many  cafes  diftindtions 
may  be  negledted  by  the  one,  which  it  is  the  bufinefs  of  the  other 
fo  cftabiifh.    It  fliould  not  be  forgotten,  however,  that  there  is 
a  wide  difference  between  an  imperfedt  and  an  inaccurate  analyfis; 
and  in  a  clafs  of  bodies,  like  that  of  mineral  waters,  where  very 
fenfible  effeds  on  the  human  body  are  afcribed  to  minute  quan- 
tities of  aftive  fubftances,  the  efUniation  of  t/jofe  quantities  fliouid 
be  made  with  rigorous  exadtnefs. 
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poffefles  fcveral  of  the  mofl;  a^XivQ  of  thofe 
ingredients  which  give  medical  properties 
to  particular  waters.  It  is  in  the  firft  place 
decidedly  faline,  and  contains  much  more  fait 
than  moft  of  the  waters  which  w^e  have  hi- 
therto mentioned,  that  of  the  fea  excepted. 
By  far  the  greater  part  of  the  falts  are  of  a 
purgative  kind,  and  therefore  an  adion  on  the 
bowels  is  a  conftant  efFed  produced  by  this 
medicinal  fpring,  notwithftanding  the  confi- 
derable  quantity  of  felenite  and  earthy  car- 
bonats  v/hich  may  be  fuppofed  to  have  a  con- 
trary tendency.  Cheltenham  water  is  befides 
a  chalybeate,  and  if  the  analyfis  before  us  be 
at  all  accurate,  it  is  one  of  the  flrongeft  that  we 
are  acquainted  w^ith.  The  iron  is  fufpended 
intirely  by  the  carbonic  acid,  of  which  gas 
the  water  contains  about  an  eighth  of  its  bulk, 
but  from  the  abundance  of  earthy  carbonats 
and  oxyd  of  iron  not  much  of  it  is  uncom- 
bined.  It  therefore  does  not  give  indications 
of  being  very  briflc,  though  more  fo  than 
common  fpring  water.  It  has  befides  a  flight 
impregnation  of  fulphur,  but  fo  little  as  to  be 
fcarcely  appreciable,  except  by  very  delicate 
chemical  tefts. 
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Clieltenliam  water  will  not  keep  well,  nor 
boar  tranfporting  to  any  diftance,  without 
being  materially  altered  ;  for  the  cluilybeate 
part  is  ibon  loft  by  the  precipitation  of  the  iron 
which  takes  place  even  in  the  clofeft  veflels, 
after  a  few  days.  The  falts  however  remain. 
If  kept  open  to  the  air,  this  water  both  lofes 
its  chalybeate  principle,  and  fonietimes  be- 
comes fetid  [d). 

In  order  to  reduce  fome  of  the  valuable 
parts  of  this  water  to  a  more  convenient  form 
for  carriage  and  for  keeping,  the  purgative 
falts  are  procured  on  the  fpot  by  evaporation 
and  by  cryftallizing  the  refiduum,  and  fold 
under  the  name  of  the  Cheltenham  falts.  It 
is  in  fad:  nothing  more  than  a  mixture  of 
vitriolated  foda  and  vitriolated  magnefia,  but 
the  proportion  of  each  is  not  afcertained  ;  nor 
is  it  of  any  great  importance  in  a  medical  point 
of  view,  fmce  the  efFed;  of  each  is  fo  nearly 
the  fame.  Thefe  falts  are  much  ufed  on  the 
fpot,  added  to  the  frefli  water,  to  increafe  its 
operation  on  the  bowels. 

The  fenfible  effects  produced  by  this  water 
are  generally,  on  firft  taking  it,  a  degree  of 

(^/)  Rutty. 
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drowfinefs,  and  fometimes  headach,  but  which 
foon  go  off  fpontaneoufly,  even  previous  to 
the  operation  on  the  bowels.  A  moderate  dofe 
-  a£ts  powerfully  and  fpeedily  as  a  cathartic,  but, 
in  common  with  many  other  of  .the  largely 
diluted  faUne  waters,  it  acts  in  a  very  gentle 
manner  without  occafioning  griping,  or  leav- 
ing that  faintnefs  and  languor  which  often 
follow  the  adion  of  the  rougher  cathartics. 
It  is  principally  on  this  account,  but  partly 
too  from  the  falutary  operation  of  the  chaly- 
beate, and  perhaps  the  carbonic  acid,  that  the 
Cheltenham  water  may  be  in  moft  cafes  per- 
fevered  in  for  a  confiderable  length  of  time 
uninterruptedly,  without  producing  any  in- 
convenience to  the  body  ;  and  during  its  ufe 
the  appetite  will  be  improved,  the  digeftive 
organs  flrengthened,  and  the  whole  conftitu- 
tion  invigorated.  I  have  faid  that  thefe  good 
effects  are  principally  to  be  afcribed  to  the 
nature  and  degree  of  dilution  of  the  purgative 
falts,  fmce  we  find  the  fame  advantage  to 
attend  the  ufe  of  fea  water,  or  thofe  which  I 
have  termed  the  fimple  f aline ;  but  it  cannot  be 
doubted  that  the  other  a(ftive  ingredients  of  the 
Cheltenham  water  add  very  materially  to  its 
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value,  and  enable  it  more  particularly  to  com* 
bine  a  variety  of  falutary  operations.  A  dofe 
of  this  water,  too  fmall  to  operate  diredly  on 
the  bowels,  will  generally  determine  pretty 
powerfully  to  the  kidnies,  and  thus  the  fecre- 
tion  of  urine  may  be  in  fome  meafure  com- 
manded, though  lefs  perfectly  than  the  action 
of  the  intedinal  canal. 

Cheltenham  water  is  ufed  with  confiderable 
benefit  in  a  number  of  difeafes,  efpecially  of 
the  chronic  kind,  and  many  of  them  highly 
difficult  of  cure  (e).  From  what  has  been 
faid  of  the  medicinal  powers  of  the  faline 
waters,  and  of  the  chalybeates  feparately,  fome 
idea  may  be  formed  of  the  method  in  which 
fuch  a  mixture  of  thefe  principles,  as  is  found 
in  this  water,  may  be  fuppofed  to  operate, 
and  of  the  cafes  to  which  it  is  peculiarly 
applicable. 

This  medicinal  fpring  has  been  found  of 
eflential  fervice  in  the  cure  of  glandular  ob- 
ftrudions,  and  efpecially  thofe  that  affecft  the 
liver,  and  the  other  organs  conneded  with 

{c)  See  a  pamphlet  intitled,  Obferrations  on  the  Nature, 
Ufe  and  Abufe  of  the  Cheltenham  Water,  by  J.  Smith,  M.  D. 
1796. 
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the  fundions  of  the  alimentar/  canal.  Per- 
fons  who  have  injured  their  biliary  organs  by 
a  long  refidence  in  hot  climates,  and  who  are 
fufFering  under  the  fymptoms  either  of  excefs 
or  deficiency  of  bile,  and  an  irregularity  in 
its  fecj-etion,  receive  remarkable  benefit  from 
a  courfe  of  this  water,  judicioufly  exhibited. 
Its  ufe  may  be  here  continued  even  during 
a  confiderable  degree  of  debility,  and  from 
the  great  determination  to  the  bowels,  it  may 
be  employed  with  advantage  to  check  the  inci- 
pient fymptoms  of  dropfy  and  general  anafarca 
which  fo  often  proceed  from  an  obflru£tion 
in  the  liver.    All  the  effecls  which  mineral 
waters  can  produce  in  fuch  difeafes,  may  pro- 
bably be  commanded  by  the  two  fprings  of 
Cheltenham  and  Bath ;  but  as  the  operation  of 
thefe  two  differs  very  efTentially,  fome  judg- 
ment mufl  be  exercifed  in  each  individual  cafe, 
to  determine  in  what  manner  the  ufe  of  each 
mufl  be  regulated.    Often  too  it  is  necefTary 
to  employ  the  warm  bath  externally,  during 
the  courfe  of  Cheltenham  water,  and  this 
town  is  very  well  accommodated  in  this  re- 
fpec^  with  artificial  baths  of  any  temperature. 
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Among  other  chronic  diforders  that  are 
much  relieved  by  the  Cheltenham  fpring,  we 
mil  ft  enumerate  a  variety  of  fcrophulous  af- 
feaions,  in  different  parts ;  but  as  theie  often 
require  the  afTiftance  of  external  application, 
the  fea  has  certainly  here  a  very  decided  pre- 
ference. 

Another  clafs  of  dlfeafes  in  which  the  ad- 
vantage of  Cheltenham  water  is  conftantly 
experienced,  is  in  fome  of  the  moft  diftreffing 
and  painful  affedlons  of  the  fkin,  of  the  kind 
ufually  termed  fcorbutic  eruptions  ;  that  arife 
often  without  any  very  obvious  caufe,  that 
chiefly  depend  on  the  habit  of  body,  and  make 
their  appearance  at  ftated  intervals  in  painful 
ulcerations  on  the  fkin,  producing  a  copious 
acrid  difcharge  of  lymph,  and  an  abundant 
defquamation.  In  common  with  other  faline 
purgative  fprings,  this  is  found  to  bring  relief 
in  thefe  moil:  harajQing  diforders,  but  it  re- 
quires to  be  perfevered  in  for  a  confi^erable 
time,  keeping  up  a  conftant  determination  to 
the  bowels. 

Whilft  the  chalybeate  ingredient  of  this 
water  probably  afTifts  confiderably  in  enabling 
the  conftltution  tp  bear  without  debility  a 


296 


greater  degree  and  a  longer  courfe  of  evacu- 
ation than  with  moft  other  medicines  of  this 
kind,  it  feems  however  probable  that  this  cir- 
cumftance  will  alter,  and  fomewhat  impair 
the  benefit  which  would  arife  from  the  iron 
alone ;  fo  that  the  Cheltenham  water  cannot 
be  ufed  in  every  cafe  where  a  fimple  chaly- 
beate water  is  indicated.  There  are  fome 
conftitutions  which  are  naturally  languid  or 
delDilitated  by  difeafe,  but  which  do  not  fhew 
any  marks  of  obftru£tion,  or  thofe  fymp- 
toms  that  have  been  attributed  to  acrimony 
in  the  fluids ;  and  thefe  cannot  bear  with  im- 
punity any  conftantly  increafed  operation  on 
the  bowels.  This  fhews  therefore  the  necef- 
fity  of  fome  caution  and  judgment  in  the  ufe 
of  this  fpring.  It  is  likewife  often  a  queftion 
of  fome  moment,  whether  the  patient  fhould 
ufe  the  water  fo  as  daily  to  increafe  in  a  fmall 
degree  the  natural  evacuation  of  the  bowels, 
or  whether  he  fliould  drink  it  only  at  intervals, 
and  in  larger  dofes,  fo  as  to  be  brifkly  purged. 
Thefe  are  circumftances,  which,  I  think,  are 
not  always  fufficiently  attended  to  by  the 
greater  number  of  invalids,  and  would  require 
the  judgment  of  a  profeffional  man  on  the  fpot. 
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It  Is  an  advantage  attending  thefe  faline 
waters,  that  they  may  be  ufed  at  once, 
without  any  preparation ;  nor  is  any  other 
medicine  often  required  during  their  ufe,  ex- 
cept, as  has  been  ah-eady  mentioned,  the 
occafional  addition  of  the  cryftallized  falts, 
where  the  \vater  itfelf  does  not  prove  fufiici- 
ently  adtive  to  the  bowels  ;  and  likewife  the 
ufe  of  the  warm  bath  in  feveral  of  tlie  cafes, 
and  more  efpecially  the  difeafes  of  the  fkin. 

The  feafon  for  drinking  the  Cheltenham, 
water  is  during  the  whole  of  the  fummer 
months,  and  in  fuch  a  courfe  of  medicine  the 
circumftance  of  feafon  is  probably  of  fome 
confequence.  The  water  fhould,  if  poffible, 
be  always  drank  at  the  fountain  head,  and 
never  kept  long  expofed  to  the  air.  It  might, 
however,  be  cautioufly  warmed  in  clofe  veffels, 
when  its  coldnefs  would  prove  ofFenfive  to 
the  ilomach  of  the  patient.  The  dofe  muft 
vary  confiderably,  both  from  the  great  diffe- 
rence of  the  adion  of  purgatives  in  different 
habits,  and  from  the  intention  with  which 
the  water  is  given.  In  general,  mofl  ad- 
vantage is  obtained  by  taking  a  full  purgative 
dofe  at  once,  fo  that  the  flools  may  be  quickly 
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procured  ;  therefore,  in  fuch  cafes  as  the  dofe 
of  one  pint  will  not  prove  purgative,  fome  of 
the  neutral  falts  fliould  be  added  to  it  ;  for 
the  repetition  of  the  diluted  dofe  during  the 
day  time,  at  diftant  periods,  will  not  always 
produce  ftools,  and  very  frequently  brings  on 
naufea  and  lofs  of  appetite. 

Since  the  publication  of  the  former  edition 
of  this  work,  a  new  fpring  has  been  difcovered, 
nearly  of  the  fame  nature  with  that  of  the 
Old  Spa,  and  producing  a  more  abundant 
fupply  of  water.  I  am  favoured  with  the 
following  account  of  it  from  Dr.  Jamiefon. 

"  This  fpring  is  fituated  on  an  elevated 
"  airy  fpot,  in  the  wafle  lands,  about  three 
"  hundred  yards  diftant  from  the  old  Spa, 
"  and  in  a  foil  confiding  of  hard  blue  clay, 
*'  replete  with  fhelly  pyrites  and  chryftals  of 
"  felenite  falts  ;  the  well  is  forty  foot  deep, 
"  and  the  water  rifes  to  twenty  feet,  its 
*'  gieateft  height.  In  confequence  of  the 
*'  depth  of  the  well,  and  the  great  body 
"  of  water  it  always  contains,  it  is  uniform 
"  in  its  properties,  and  beautifully  tranf- 
"  parent;  the  temperature  is  from  53  to  58 
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"  In  tlie  wanned:  Icafon,  antl  two  degrees 
colder  tlian  the  other  Spas.  The  water, 
frclh  iVon^  the  pump,  fparkles  a  Ihtle,  and 
"  taftes  iahifli,  hke  weak  Tea  water,  inipart- 
*'  ing  to  the  pahite  tlie  difagreeable  flavour 
"  of  the  hepatic  gar.,  inftcad  of  the  bitter  tafte. 

The  carbonic  acid  gas  is  not  in  great  pro- 
"  portion,  but  can  eafdy  be  deteded  by  lime 
"  water.  The  hepatic  gas  is  readily  difco- 
vered  bv  invifible  words,  written  with  a 
*'  folution  of  mercury  in  nitrous  acid,  becom- 
ing  legible  when  dipped,  in  the  water ; 
*'  they  turn  immediately  yellow,  and  after- 
"  w^ards  blackifh ;  but  the  vapour  of  the 
"  water  does  not  produce  the  fame  efFedl ; 
"  the  impregnation  of  iron  feems  fmall  in 
"  quantity,  tindlure  of  galls,  and  pruffiate  of 
"  pot-afh,  do  not  change  the  colour  of  the 
"  v/ater  until  a  few  drops  of  nitrous  acid  have 
"  been  added,  it  then  becomes  of  a  purple 
"  colour.  The  faline  matter  of  the  water 
"  confifts  in  a  greater  proportion  of  the  mu- 
"  riate  of  foda  to  the  other  neutral  falts,  than 
"  is  contained  in  the  water  of  the^ther  Spas, 
"  wliich,  with  its  fulphureous  gas,  makes  ic 
"  approximate  to  the  nature  of  Harrogate 
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**  water.  The  muriate  of  foda  feems  to'  be 
"  contained  in  the  water,  in  a  tolerable  pure 
"  ftate,  without  the  ufual  bitter,  and  may 
"  impart  to  it  fome  peculiar  medical  pro- 
"  perties." 

Upon  evaporating  a  gallon  of  it  which  was 
fent  me  from  Cheltenham,  I  found  the  grofs 
contents  of  the  refiduary  matter  to  be,  about 
one  ounce  and  30  grains.  Upon  examining 
it,  it  was  found  to  confift  chiefly  of  muri- 
ate of  foda,  fulphate  of  magnefia,  and  ful- 
phate  of  foda.  The  hepatic  gas  was  foon 
diffipated  by  boiling,  and  from  every  chemical 
teft  that  was  employed,  the  fame  effeds  were 
produced,  as  in  the  old  Spa ;  it  may  there- 
fore be  fafely  admitted  that  its  medical  powers 
are  the  fame. 

During  a  fhort  refidence  which  I  made  at 
Cheltenham  in  the  fummer  of  1802,  I  was 
confulted  by  many  invalids,  and  had  an  op- 
portunity of  converfmg  with  others,  who 
were  under  the  ufe  of  the  purgative  falinc 
waters  of  that  place.  I  foon  perceived  that 
they  were  very  indifcriminately  ufed  in  a 
variety  of  oppofite  difeafes;  and  that  their 
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effects  were  fuch  as  might  have  been  expe(Si:cd 
from  i'o  injiulicious  an  application  of  their 
medical  powers.  The  cafes  in  which  they 
appear  to  be  ufcful,  are  evidently  connecSted 
with  a  turgefcence  and  congeftion  of  the 
hepatic  fyflem  in  full  and  oppreffed  habits, 
where  the  fecretion  of  bile  is  inconfiderable, 
and  where  the  habit  is  coftive.  They  are  of 
more  life  in  fanguineous  conftitutions  than  in 
pallid  and  chlorotic  habits.  In  difeafes  of 
fniiple  dyfpepfia,  with,  flatulency  and  acidity, 
and  in  cafes  of  fcirrhous  liver,  I  have  not 
perceived  any  ufeful  operation  from  them. 

They  are  chiefly  ufeful  when  their  purga- 
tive operation  is  fuch,  as  to  relieve  from  a 
fenfe  of  difl:ention  immediately  confequent  on 
their  being  taken  into  the  fliomach  :  they  lofe 
their  effedl  by  daily  repetition,  and  ought  fre- 
quently to  be  alternated  with  other  purgatives, 
or  aided  in  their  operation  by  other  means. 

In  very  delicate  exfanguine  chlorctic  habits, 
I  found  the  purgative  plan  univerfally  impro- 
per ;  and  in  fuch  cafes  recommended  a  chaly- 
beate fpring  lately  difcovered  at  Cheltenham, 
from  which  the  greatefl:  advantage  was  derived. 
I  met  with  many  perfons  who  had  returned 
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from  the  E aft  and  Weft  Indies,  with  very 
torpid  bowels,  and  diminiftied  fecietion  of 
bile.  In  fuch  cafes  the  purgative  water  was 
ufeful,  and  may  be  proper  as  preparatory  to 
the  future  ufe  of  a  more  tonic  plan  of  treat- 
ment. The  daily  exercife  and  general  habits 
of  temperance,  pradifed  at  Cheltenham,  con- 
tribute not  a  little  to  promote  the  recovery  of 
fuch  invalids. 

In  irritable  and  feverifh  habits,  with  thirft 
and  general  languor,  evidently  arifmg  from 
fome  local  and  vifceral  affedion,  the  waters 
of  Cheltenham  are  lefs  calculated  to  do  good. 
In  cafes  of  jaundice,  from  fome  refiftance  to  a 
free  difcharge  of  bile,  and  a  fenfe  of  heat, 
diftention,  and  fullnefs,  increafed  foon  after 
eating,  the  Cheltenham  water  is  ufeful.  In 
cafes  of  jaundice  from  gall-ftones  alfo,  it  is 
ufeful,  but  fhould  be  drank  warm. 

In  calculating  the  number  of  perfons,  and 
the  variety  of  diforders  among  the  invalids  at 
Cheltenham,  I  think  I  may  fairly  conclude, 
that  one  third  of  the  whole  was  benefited, 
one  third  derived  no  advantage,  and  another 
third  was  evidently  hurt  by  perfevering  in  the 
purging  plan.    Among  the  laft  cafes,  fymp- 
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loms  of  languor,  flatulency,  thirft,  and  debili- 
tated digeftion,  were  induced,  or  much  in- 
creafed.  How  far  the  newly  difcovered 
chalybeate  water  may  be  employed  to  leflen 
or  remove  thefe  inconveniences,  and  under 
what  circumftances  it  may  be  fafely  and  bene- 
ficially had  recourfe  to  for  that  purpofe,  is  a 
fubje6t  which  has  already  occupied  a  good 
deal  of  my  attention ;  but  it  is  one  of  too 
much  extent,  and  requiring  too  minute  a  refe- 
rence to  individual  cafes,  to  be  attempted 
here. 


X  2 
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SCARBOROUGH  WATER. 

The  town  of  Scarborough  is  fituated  at  the 
foot  of  a  very  high  cUfF  on  the  Yorkfliire  coaft, 
overlooking  a  fpacious  bay,  furrounded  by 
lofty  rocks.  The  mineral  fprings  iflue  from 
the  bottom  of  a  large  cliff,  about  a  quarter  of 
a  mile  fouth  of  the  town.  There  are  two  fpecies 
of  chalybeate  waters  found  in  this  fpot,  and 
they  differ  confiderably  in  their  compofition, 
though  they  arife  nearly  contiguous  to  each 
other.  The  one  is  a  fimple  carbonated  chaly- 
beate, fmiilar  to  the  Tunbridge  water;  the 
other,  which  is  better  known,  and  more  fre- 
quented, and  more  particularly  diftinguiflied 
as  Scarborough  water,  has,  in  conjundion 
with  the  iron,  a  confiderable  admixture  of  a 
purging  fait,  which  adds  much  to  its  value. 

The  tafte  of  this  water,  at  the  fountain 
head,  is  ftrongly  chalybeate,  ather  brifk  and 
pungent,  and  at  the  fame  time  faline  and 
fomewhat  bitter. 

With  the  ufual  re-agehts  it  gives  indication 
of  iron,  of  much  earthy  fait,  and  when  frefli, 
it  fhews  a  pretty  confiderable  quantity  of  car- 
bonic acid.    By  keeping,  however,  even  in 
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clofe  bottles,  it  lofes  intirely  its  chalybeate 
property,  fo  that  it  will  not  bear  carriage  with 
advantage.  It  is  likewife  a  very  hard  water, 
curdling  foap,  and  poflefling  a  large  portion 
of  felenite  and  earthy  carbonats. 

When  this  water  is  evaporated  to  drynefs, 
a  faline  refiduum  is  obtained,  much  greater 
than  from  ordinary  fprings,  but  lefs  than  from 
that  at  Cheltenham.  One  pint  of  this  water 
yields  from  30  to  35  grains  of  folid  refiduum, 
of  which  about  two-thirds  are  a  foluble  cryftal- 
lizable  fait,  chiefly  fulphat  of  foda.  The 
remainder  is  moftly  felenite,  mixed  with 
chalk  and  oxyd  of  iron  [a). 

Scarborough  water  therefore  may  be  ranked 
among  the  purging  chalybeate  waters,  though 
the  quantity  of  aperient  fait  is  too  fmall  to 
operate  with  activity,  except  an  unufual  and 
often  inconvenient  dofe  be  taken. 

Its  general  effed:,  however,  even  when  taken 
in  moderation,  is  to  determine  gently  to  the 

{a)  See  Short,  "  on  Mineral  Waters,"  and  Rutty's  Synopfis, 
neither  of  which  however  prefentany  analyfis  which  is  fufficicntly 
accurate  for  the  modern  chemifl:,  as  from  the  time  in  which 
thefe  rcfpeftable  authors  wrote,  fome  of  the  mofl  important 
parts  of  the  analyfis  of  mineriil  waters  were  unknown. 
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bowels,  rather  than  to  the  kidnlcs,  which  is 
the  ufual  way  in  which  the  fimple  waters  pafs 
off ;  and  this  circumftance  ilhiftrates  in  a 
ftriking  manner  the  great  increafe  of  activity 
which  is  given  to  purgative  falts,  by  large 
dilution,  and  probably  too  by  the  addition  of 
the  chalybeate  principle. 

With  regard  to  the  difeafes  for  which  this 
water  may  be  ufed  with  advantage,  what  has 
been  faid  of  the  preceding  article  ,will  apply 
here  ;  but  in  many  of  thefe  it  would  be  ad- 
vifeable  to  increafe  the  purgative  effect  of  this 
water,  by  adding  fnnilar  falts,  fmce  there  are 
not  many  ftomachs  that  could  bear  fo  many 
pints  of  this  water,  as  would  be  requifite  to 
command  a  full  evacuation  from  the  bowels. 
It'  is  therefore  chiefly  as  an  alterative  that  the 
Scarborough  water  can  be  employed  in  its 
natural  flate. 

This  town  has  an  advantage  belonging  to 
its  fuuation,  which  Cheltenham  does  not 
poffefs,  that  of  affording  an  opportunity  for 
fea-bathing,  the  ufe  of  which  will  In  many 
cafes  much  afful  in  the  plan  of  cure  for  many 
of  the  diforders  for  which  the  mineral  water 
is  reforted  to, 
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VICHY  WATER. 


Th  e  provinces  of  Auvergne  and  the  Bour- 
bonnois,  which  are  fituated  nearly  in  the 
centre  of  France,  in  a  mountainous  diftrid:, 
poflefs,  among  other  mineral  treafures,  a  great 
number  of  warm  fprings  of  different  degrees 
of  temperature,  and  various  compofition  ;  but 
for  the  moft  part  they  are  cf  the  clafs  of  , hot 
faUne  chalybeates,  and  generally  with  a  fmall 
excefs  of  foda,  fo  as  to  be  fenfibly  alkaline 
in  their  properties.  Many  of  thefe  have 
long  obtained  a  very  high  celebrity  in  the 
country  for  the  cure  of  feveral  difeafes,  and 
their  nature  has  been  explained  by  feveral 
ingenious  obfervers,  though  not  quite  of  mo- 
dern times.  Of  thofe  that  are  much  fre- 
quented, we  may  enumerate  the  famous  hot 
baths  of  Bourbon,  in  the  villages  of  Eourbon- 
Lancy,  and  Bourbon  I'Archambault,  near  the 
town  of  Moulins  ;  the  waters  of  the  Mont 
d'Or  in  Auvergne,  which  contribute  to  the 
formation  of  the  river  Dordogne;  and  the 
baths  of  Vichy  in  the  Bourbonnois,  fituated 
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on  the  banks  of  the  river  Allier,  a  very  large- 
tributary  to  the  Loire. 

Thefe  thermal  v^aters  have  been  frequented 
for  a  great  number  of  years,  many  of  them 
contain  baths  which  are  indifpntably  of  Ro- 
man conftru(5lion,  and  are  decorated  with 
elegant  buildings  that  have  been  conftru£ted 
by  feveral  of  the  French  princes.  As  an 
example  of  the  general  nature  of  thefe  fprings, 
we  may  feled:  that  of  Vichy,  which  is  one  of 
the  moft  confpicuous. 

The  town  of  Vichy  is  fituated  in  a  very 
fertile  plain  watered  by  the  River  Allier,  full 
of  vineyards  and  fruit  trees  {a).  This  plain, 
which  is  at  a  moderate  diftance  from  the  lofty 
mountains  of  Auvergne,  abounds  with  fprings 
of  very  different  kinds ;  for  both  hot,  tepid, 
and  cold  w^aters,  are  here  found  almoft  con- 
tiguous to  each  other.  The  hot  and  tepid 
fprings,  like  moft  others  of  this  clafs,  iffue 
forth  in  great  abundance  and  with  impetuo- 
fity.  I'here  are  fix  different  fources  at  Vichy, 
which  vary  a  little  in  temperature,  and  in 
the  proportion  of  the  foreign  contents.  The 

{a)  "  Traite  des  Eaiix  Miner  ales  de  Vichy,"  &c.  par  J.  F. 
Chomel.  1738. 
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tafte  of  them  all  Is  more  or  Icfs  faline,  and 
fomcwhat  bitter,  and  they  poflefs  a  degree 
of  pungency  to  the  fmell.  On  the  addition 
of  any  of  the  ftronger  acids,  a  copious  effer- 
vefcence  is  excited,  indicating  the  prefence 
of  much  carbonic  acid.  The  addition  of  galls 
caufes  a  flight  change  of  colour  to  a  rofe- 
purple,  but  this  only  takes  place  when  the 
water  is  frefli.  By  evaporation,  thefe  waters 
depofit  an  earth  which  efFervefces  ftrongly 
with  acids,  and  is  therefore  carbonat  of  lime, 
and  yield  at  laft  a  refiduum,  of  which  a  part 
is  eafily  cryftallizabJe,  gives  a  vivid  green  with 
fyrup  of  violets,  efflorefces  in  the  air,  and  has 
all  the  properties  of  carbonated  foda. 

The  fources  of  thefe  waters  appear  to  be 
quite  out  of  the  reach  of  any  influence  from 
the  atmofphere,  for  no  variation  is  perceived 
in  them  either  in  winter  or  fummer.  In 
their  channel  they  leave  a  yellowifli  mud,^ 
which  is  doubtlefs  principally  oxyd  of  iron. 

All  the  waters  of  Vichy,  therefore,  are 
warm,  chalybeate,  and  alkaline,  probably  too, 
mixed  with  fome  earthy  muriats,  which  in- 
creafe  their  operation  on  the  bowels;  for  the 
refiduary  fait  is  found  to  be  lefs  purgative  in 
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proportion  to  the  number  of  tunes  that  it  Is 
waQied  and  brought  to  a  greater  ftate  of 
purity. 

The  fallne  nature  of  thefe  fprings  is  fhewn 
in  a  ftriklng  manner  by  the  great  eagernefs 
with  which  fheep,  cows,  and  other  animals, 
crowd  to  drink  thefe  waters,  and  to  Hck  the 
ftones  and  fides  of  the  channel  through  which 
they  flow.  Their  fondnefs  for  this  beverage 
is  fo  great,  that  at  ftated  times,  they  crofs  the 
Allier  in  numbers,  fwimming  over  the  river, 
but  without  tafting  it,  as  they  fo  much  prefer 
their  favourite  fait  fprings.  It  is  found  that 
this  water  firfl:  purges  them,  but  increafes 
their  appetite,  and  affifts  in  rendering  them 
fat,  and  in  good  condition. 

The  immediate  effeds  attending  the  inter- 
nal ufe  of  thefe  waters  is  an  increafe  in  the 
inteftinal  evacuation,  more  or  lefs  according 
to  the  individual  fpring.  They  likewife  de- 
termine confiderably  to  the  kidnies,  and  from 
thefe  circumftances,  added  to  the  operation  of 
the  chalybeate  and  the  alkaline  ingredient, 
we  may  account  for  the  very  great  benefit 
which  has  long  been  knovrn  to  attend  then 
ufe  in  a  variety  of  cafes. 
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It  will  not  be  neceflary  again  to  enu- 
merate thole  particular  iymptoms  of  difeafe 
affecting  various  organs,  in  which  thele  waters 
have  been  employed  with  advantage ;  it  is  fuf- 
iicient  to  obferve,  that  they  are  highly  fervice- 
able  in  all  the  diforders  of  the  ftomach  that 
appear  to  depend  on  a  debility  of  that  vifcus, 
unconneded  with  organic  difeafe,  and  efpe- 
cially  where  the  marks  of  acidity  prevail  in 
the  confequences  of  various  derangements  of 
the  hepatic  organs,  fuch  as  the  bilious  colic, 
and  bilious  diarrhoea;  and  in  a  fluggifh  torpid 
flate  of  bowels,  inducing  obftinate  coftivenefs, 
lofs  of  appetite,  and  irregularity  in  the  func- 
tions of  the  whole  alimentary  canal.  Like 
the  Seltzer  water,  the  thermal  fprings  of  Vichy 
and  Bourbon  are  highly  efteemed  in  ne- 
phritic difeafes,  where  they  very  powerfully 
footh  the  exceffive  pain  which  accompanies 
the  formation  of  calculus,  and  aiflTift  in  render- 
ing the  difcharge  of  fabulous  matter  more 
eafy,  if  not  preventing  its  concretion. 

The  copious  employment  of  thefe  warm 
waters  in  bathing,  extends  their  utility  to  a 
number  of  cafes,  in  which  the  warm  bath 
has    long  been  found  of  benefit,  fuch  as 
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rheumatifm,  fclatica,  gout,  and  the  like;  and 
in  many  of  thefe,  the  internal  ufe  of  the  water 
very  properly  accompanies  the  external.  This 
is  particularly  the  cafe  with  many  of  the  dif- 
orders  peculiar  to  the  female  fex,  owing  to 
irregularity  in  menftruation,  and  a  defedt  in 
the  functions  of  the  uterine  organs  ;  and  hence 
thefe  fprings  have  acquired  great  reputation 
for  the  removal  of  barrennefs,  chlorofis,  and 
other  female  complaints.  The  celebrated 
Catherine  de  Medicis,  the  mother  of  feveral 
French  princes,  is  faid  to  have  been  much  in^ 
debted  for  her  fertility  to  the  waters  of  Bour- 
bon-Lancy. 

As  the  waters  of  the  thermal  fprings  of 
Auvergne  and  the  Bourbonnois  lofe  all  their 
chalybeate  principle  as  well  as  their  tempera- 
ture by  carriage,  they  are  not  of  fufficient  im- 
portance when  become  merely  fupercarbonated 
alkaline  waters,  to  be  an  objed  of  commerce 
like  the  Seltzer ;  and  therefore,  though  highly 
interefting  to  the  naturalift  and  the  phyfician 
on  the  fpot,  it  will  not  be  neceflary  to  give 
them  here  any  further  notice. 
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CARLSBAD  WATERS. 

There  are  few  waters  that  have  more 
engaged  the  attention  of  chemifts  and  phy- 
ficians  than  the  very  celebrated  thermal  chaly- 
beate fprings  at  Carlfbad  in  Bohemia,  better 
known  by  the  name  of  The  Caroline 
Baths.  As  thefe  polTefs  a  higher  tempera- 
ture than  any  of  the  hot  fprings  in  our  own 
country,  and  have  a  peculiarity  of  compo- 
fitjon  of  which  we  can  exhibit  no  example 
here,  it  will  not  be  uninterefting  to  give  fome 
defcription  of  them,  for  which  we  are 
furnifhed  with  ample  materials  by  {a)  Berger, 
Hoffman,  (3)  Bergman,  and  others. 

The  vvhole  country  on  the  banks  of  the 
Eger  in  Bohemia  is  rich  in  minerals  and  mi- 
neral^ waters  of  various  kinds,  but  efpecially 
chalybeate;  and  of  thefe  many  are  highly  aci- 
dulous and  cold,  like  the  waters  of  Spa  or 
Pyrmont;  but  others  are  very  hot,  and  thefe 
have  given  celebrity  to  the  fpot  in  which  is 

^a)  See  Eerger's  Comraentatio  de  Thermis  Carolinis,  1 709." 
(3)  HofFraaOj  De  Thermis  Girolinis. 
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now  fituated  the  village  of  Carlfl:)acl.  This 
name,  as  well  as  that  of  the  Caroline  Waters 
is  attributed  to  their  ha  vine:  been  reforted 
to  and  firft  brought  into  confiderable  notice 
hj  the  emperor  Charles  IV".  in  1370,  which 
fiiews  that  thefe  baths  have  been  long  held  in 
eftimation.  Carllbad  contains  feveral  fprings, 
all  of  which  refemble  each  other  in  height  of 
temperature,  and  in  chemical  properties :  the 
moft  important  of  thefe  is  one  which  arifes, 
with  great  vehemence,  and  in  a  moft  copious 
flream,  intolerably  hot  to  the  touch,  and  boil- 
ing up  with  violence ;  and  on  this  account  it 
has  been  denominated  the  Prudel  or  furious 
fpring.  This  is  the  water  which  fupplies  the 
greater  number  of  baths  and  the  drinkers, 
and  it  is  befides  ufed  for  feveral  domeftic  pur- 
pofes,  fuch  as  fcalding  fowls  and  hogs  to 
loofen  the  feathers  and  hair,  for  which  its  heat 
is  quite  fufhcient.  This  fountain  terminates 
diredlj  into  the  little  river  Teply,  which  it 
renders  fenfibly  warm  for  fome  diflance,  (the 
word  Teply  f:gnifying  'warm  in  the  Bohe- 
mian tongue)  till  it  joins  the  Egcr,  a  tributary 
river  to  the  Elbe. 

The  temperature  of  the  Prudel  fountain,  as 
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it  firft  iflues  forth,  is  as  high  as  165°,  and 
keeps  invariably  to  the  fame  point.  This  is 
hotter  than  any  of  the  mineral  waters  that  we 
are  acquainted  with,  which  iire  employed 
medicinally  ;  and  indeed  this  water  requires  to 
be  cooled  before  it  can  be  ufed  as  a  bath,  or 
even  drank.  On  account  of  the  heat  and 
quantity  of  water,  there  is  always  a  thick 
vapour  feen  to  hover  about  the  mouth  of  the 
fpri ng,  and  from  the  denfity  of  the  fteam  and 
the  tardinefs  with  which  it  difperfes,  the  coun- 
try people  foretel  the  approach  of  rain(r). 

The  tafte  of  this  water  is  ungrateful,  being 
flightly  alkaline,  faline,  rather  bitter,  and' 
flrongly  chalybeate.  It  fcarcely  gives  any 
fmell,  except  a  flight  pungency  to  the  noftrils, 
but  without  any  thing  fulphureous  or  fetid. 
This  water  is  remarkable  for  a  very  rapid  and 
copious  difpofition  of  a  calcareous  earth, 
which  takes  place  always  on  cooling,  and 
forms  a  very  hard  and  beautiful  ftaladite, 
which  lines  the  inner  furface  of  any  tube  or 
channel  through  which  it  flows,  and  forms 
petrifa(51:ions  around  mofs,  pieces  of  llraw,  or 


(<:)  This  is  likcwife  z.  common  remark  at  Buxton, 
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.any  extraneous  fubftance  which  is  put  in  the 
ftream  for  twenty-four  hours.  All  the  iron 
which  the  frel'h  water  contains  is  alfo  preci- 
pitated by  cooling,  and  rather  fooner  than  the 
calcareous  earth ;  and  a  very  fine  laminated 
calcareous  ftone,  in  variegated  colours,  is  thus 
formed  in  large  maffes  around  the  channel  of 
the  ftream.  This,  when  poliftied,  almoil 
rivals  the  jafper  in  beauty. 

The  various  fprings  at  Carlfbad  give  ftrong 
indications  of  containing  a  large  quantity  of 
carbonic  acid,  and  this  gas  fhews  itfelf  both 
in  combination  with  the  water,  and  uncom- 
bined,  filling  feveral  caverns  that  have  been 
difcovered  in  the  rocks  adjoining  to  the 
fprings,  and  rendering  them  fatal  to  all  ani- 
mals that  enter  them  incautioufly. 

*  Th*e  chemical  compofition  of  the  Prudel 
water,  as  afcertained  by  re-agents,  is  the  fol- 
lowing : 

All  the  ftronger  acids,  when  added  to  the 
frefh  hot  water,  caufe  a  copious  ebullition 
and  difengagement  of  carbonic  acid  gas ;  and 
at  the  fame  time  they  become  neutralized  by 
the  foda  and  calcareous  earth,  which  the  water 
contains  in  a  confiderable  quantity. 
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On  adding  a  little  of  the  gall-nut  in  pow- 
der, the  water  foon  becomes  of  a  faint  purple, 
but  this  difappears  as  foon  as  it  is  cooled,  and 
when  it  has  once  loft  its  temperature,  it  will 
no  longer  change  colour  with  galls,  nor  can 
the  power  of  becoming  purple  be  renewed  by 
reftoring  the  original  heat. 

Syrup  of  violets  added  to  the  hot  water 
foon  becomes  of  a  high  green  colour,  and  the 
red  of  Brazil  wood  is  changed  to  purple. 

Carbonated  potaQi  caufes  an  immediate 
and  copious  white  precipitation.  Corrofive 
fublimate  gives  a  yellow  precipitate. 

The  folid  contents  of  this  water,  as  af- 
certained  by  evaporation,  are  eftimated  by 
Bergman  [b)  to  be  (in  an  Englifh  wine  pint) 

grains. 

Of  carbonated  lime    -       -         4"  1 5 
— fulphated  foda       -       -  41 
— muriated  foda       -        -  5.53 
— carbonated  foda  (cryftallized)   1 1.76 

62.95 

Total,  about  fixty-three  grains,  along  with 
a  fmall  quantity  of  iron. 

(/^)  Bergman's  EfTays, 

y 
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The  gafeous  contents  have  not  been  eftl- 
mated  with  any  accuracy  3  but  probably  an 
analyfis  of  thefe  would  exhibit  a  confiderable 
quantity  of  carbonic  acid,  and  no  other  gas  of 
any  importance  to  the  medical  powers. 

Befides  the  Prudel  fountain,  there  is  ano- 
ther of  confiderable  importance,  and  differing 
fomewhat  in  compofition,  which  from  the 
circumftance  of  its  turning  a  mill,  has  been 
called  the  Muhlbrunn^  and  appears  to  have 
been  particularly  brought  into  notice  by  Hoff- 
man. The  temperature  of  the  latter  is  only 
1140,  and  it  differs  from  the  former,  in  con- 
taining more  carbonic  acid,  more  foda,  and 
lefs  calcareous  earth.  This  occasions  fome- 
what different  effects  on  the  body,  which  will 
be  prefently  mentioned. 

The  general  refult  of  the  analyfis  of  thefe 
waters  therefore  is,  that  they  are  all  confider- 
ably  complex  in  their  chemical  nature,  and 
contain  feveral  of  the  more  adive  of  thofe 
principles  which  appear  to  give  medical  powers 
to  any  natural  water.  They  are  all  more  or 
lefs  thermal,  and  poffefs  a  heat  feveral  degrees 
higher  than  the  animal  temperature.  They 
are  all  acidulated  with  carbonic  acid,  but  at 
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the  fame  time  contain  a  very  notable  portion 
of  foda  and  calcareous  earth:  they  befides  hold 
in  folution  a  fenfible  quantity  of  Glauber's 
fait.  With  regard  to  that  of  the  iron,  it  is 
probable  very  minute,  and  not  more  than  is 
contained  in  Bath  water,  as  the  circumftances 
of  precipitation  with  galls  appear  to  be  very 
fimilar  in  each ;  but  from  the  greater  degree 
of  temperature,  the  Caroline  water  will  pro- 
bably make  a  ftronger  chalybeate  impreffion 
6n  the  tafle  than  even  that  of  Bath* 

From  a  review  of  the  compofition  of  the 
Caroline  water,  compared  with  that  of  other 
medicinal  fprings,  we  might  expert  it  to  pro- 
duce powerful  and  various  efFed:s  upon  the 
body,  when  taken  internally,  and  this  is 
actually  the  cafe,  as  appears  from  the  beft  au- 
thorities, (a)  Its  moft  ob\' ions  operation  is  that 
of  exciting  the  adion  of  the  bowels,  which 
it  does  in  almoft  all  cafes  when  a  confider- 
able  dofe  is  taken,  and  it  proves  a  purgative 
of  great  Ibength,  and  very  fpeedy  in  its  aiftion. 
The  more  tepid  and  lefs  earthy  fpring,  the 
Muhlbrunn^  is  found  to  open  the  bowels  with 

(a)  Hoffman,  Berger,  &c. 
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more  certainty  than  the  other ;  for  the  Prtidd 
is  fomewhat  various  in  its  effeds,  a  circum- 
ftance  which  probably  depends  on  the  ftate  of 
the  ftomach  that  receives  it,  and  on  the  quahty 
which  the  contents  of  this  organ  may  have  to 
neutrahze  the  calcareous  earth  and  alkali  of 
the  water.  Not  unfrequently,  when  the  fto- 
mach is  very  foul,  the  water  excites  vomiting 
when  firft  taken.  As  a  cathartic,  the  Caroline 
waters  operate  without  ruffling,  and  leave  the 
body  cooler,  and  the  appetite  and  digeftive 
powers  ftronger. 

The  fecretions  of  urine,  perfpiration,  and 
faliva,  are  likewife  increafed  by  this  natural 
medicine,  both  when  taken  often  in  fmall 
dofcs,  and  even  accompanying,  or  fubfequent 
to  the  operation  on  the  bowels.  Whilft  this 
water  is  exerting  its  atftion  on  all  the  fecretions, 
it  fhews  the  properties  of  a  general  ftimulant, 
for  it  increafes  the  pulfe^  the  heat  of  the 
body,  and  occafionally  brings  on  a  headach, 
in  plethoric  and  irritable  habits.  It  is  alfo  re- 
marked, that,  with  feveral  perfons,  after  drink- 
ing the  water  copioufly,  many  parts  of  the 
body,  and  efpecially  the  feet,  fwell  confider- 
ablyj  but  this  cellular  effufion  foon  difap- 
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pears  after  iifing  the  bath  for  a  day  or  two. 
Befides  thefe  fymptoms,  the  common  efFeds 
of  determination  to  the  head,  very  frequently 
occur,  fuch  as  headach,  vertigo,  and  drowfi- 
nefs,  particularly  on  the  ufe  of  the  hotteft  of 
thefe  vi^aters.  Sometimes,  in  habits  in  which 
the  fecretions  are  irregular,  and  the  fkin  irri- 
table, a  courfe  of  thefe  waters  will  bring  on  a 
copious  cutaneous  eruption,  which  gradually 
fubfides  by  a  farther  continuance  in  this  na- 
tural medicine. 

The  difeafes,  to  the  cure  of  which  thefe 
celebrated  thermal  fprings  are  applicable,  are 
as  various  as  the  nature  of  their .  foreign  con- 
tents; and  from  the  union  of  feveral  valuable 
qualities  in  one  water,  it  may  be  made  ufe  of 
in  cafes  of  very  oppofite  natures,  without  in- 
curring the  cenfure  of  employing  it  indifcri- 
minately  as  an  univerfal  medicine.  In  com- 
mon with  the  other  purgative  chalybeatcs,  it 
is  found  to  be  eminently  ferviceable  in  dyfpep- 
fia,  and  other  derangements  of  the  healthy 
adion  of  the  ftomach  ;  in  obftrudions  of  the 
abdominal  vifcera,  not  conneded  with  great 
organic  difeafe ;  and  in  defed  or  depravation 
of  the  biUary  fecretion ;  and  here  probably  the 
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foda  will  contribute  much  to  the  general  efR-- 
cacy.  In  thofe  dilorders  of  the  kidnies  and 
bladder,  that  are  attended  with  a  difcharge 
of  fabulous  concretions,  and  a  tendency  to 
calculus,  the  Carlfbad  waters  have  long  been 
celebrated;  and  their  operation,  like  that  of  the 
other  alkaline  waters,  is  that  of  increafing  the 
flow  of  unne,  and  at  the  fame  time  rendering 
it  lefs  painful,  and  giving  an  eafier  palTage  to 
the  extraneous  matter,  which,  when  detained, 
is  productive  of  fo  much  mifchief.  Owing 
to  the  activity  of  the  chalybeate  ingredient, 
and  at  the  fame  time  the  power  which  this 
mineral  fpring  polfeffes,  of  giving  a  fenfible 
increafe  to  all  the  fecretions,  without  inducing 
debility,  it  is  highly  efteemed  for  reftoring  a 
healthy  flate  to  the  uterine  fyftem  in  females^ 
and  thereby  removing  fterility.  In  fhort,  we 
may  afcribe  to  this  thermal  water  the  virtues 
that  refidc  in  feveral  of  the  mineral  fprings 
which  we  have  already  noticed  ;  and  its  high 
temperature  and  abundant  quantity,  render  it 
admirably  adapted  for  warm  bathing  at  any 
degree  of  heat.  The  fame  precautions  againft 
its  internal  ufe  in  plethoric  and  irritable  habits^ 
in  thofe  who  are  fubjed  to  hemoptyfis,  or 


323 


liable  to  apoplexy,  require  to  be  obferved 
here  as  with  any  of  the  other  adtivc  thermal 
waters  ;  and  as  its  power  of  producing  ferious 
mifchief,  when  mifapplied,  cannot  be  doubted, 
its  efficacy  in  removing  various  difeafes,  and 
relieving  many  diftreffing  fymptoms,  is  equally 
eftablifhed  by  long  experience. 
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HARTFELL  WATER, 

The  onlyfpecies  of  chalybeate  waters  which 
remains  to  be  mentioned,  is  that  in  which  the 
iron  is  held  in  union  with  a  fixed  acid,  rind 
this  is  always  the  fulphuric,  in  the  very  few 
of  this  clafs  that  are  ufed  medicinally ;  fo 
that  we  are  only  acquainted  with  two  folutions 
of  this  metal  in  the  natural  medicated  waters  ; 
of  which  that  in  the  carbonic  acid  is  extremely 
common,  and  found  in  a  great  variety  of 
combinations  ;  that  in  the  vitriolic  acid  is  very 
rare.  Among  the  few  vitrwl  ted  chalybeate 
waters  in  this  kingdom,  that  at  Hartfell,  near 
Moffat,  may  be  ielected  as  a  good  example. 

The  Hartfell  chalybeate  w^ater  arifes  from 
the  bafe  of  a  very  high  mountain  of  the  fame 
name,  about  five  miles  from  Moffat,  [a)  1  he 
Hartfell  rock  contains  a  great  abundance  of 
iron  pyrites,  aluminous  fchiftus,  and  argilla- 
ceous flone  mixed  with  iron  in  different  Rates; 
and  it  is  from  the  decompofition  of  thefe  ma- 
terials that  ihe  fpring  becomes  impregnated 

[a)  See  Dr.  Garnet's  "  Obfervations  on  Moffat  and  its 
Mineral  Waters, — 1800." 
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with  the  foreign  contents,  to  which  It  owes 
its  medichial  properties. 

The  water,  when  taken  from  the  well,  ap- 
peals perfectly  clear,  but  it  gradually  depofits 
a  quantity  of  oxyd  of  iron,  even  when  clofely 
corked;  it  ftill  however  retains  at  all  times  a 
large  portion  of  this  metal  in  folution.  It  has 
a  ftrong  aftringent  and  inky  tafte. 

With  re-agents  it  fhews  the  following  ap- 
pearances : 

Tincture  of  galls  produces  a  very  deep 
purple  colour,  nearly  as  dark  as  that  of  com- 
mon ink;  and  this  change  of  colour  is  as  deep 
after  the  water  has  been  boiled,  as  before, 
in  which  refped:  this  water  differs  in  a  ftriking 
manner  from  the  common  carbonated  chaly- 
beates. 

Tin£ture  of  litmus  is  in  a  flight  degree  red- 
dened. 

Muriated  barytes  produces  a  copious  white 
precipitation. 

Lime  water  gives  a  white  precipitate  of 
aluminous  earth 

By  boiling  this  water,  and  evaporating  it 
gradually,  a  fmall  quantity  of  gas  arifes,  which 
is  not  more  than  five  cubic  inches  in  the; 
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gallon;  and  at  the  fame  time  fomc  oxyd  of 
iron  is  depofited;  after  which  the  liquor  re- 
mains clear,  till  further  evaporated  nearly  to 
drynefs. 

1  he  faline  matter  that  remains  is  a  mixture 
of  alum  and  vitriolated  iron. 

A  wine  gallon  of  the  Hartfell  water,  ac- 
cording to  Dr.  Garnett's  analyfis,  contains 

grains. 

Of  fulphat  of  iron  -  -  84 
' — fulphat  of  alumine  12 
—  oxyd  of  iron      -  15 

111 

Total,  I  dram  and  a  half,  and  2 1  grains  of 
foreign  contents,  of  which  by  far  the  greater 
part  is  fulphat  of  iron,  with  excefs  of  metallic 
oxyd. 

The  analyfis  of  this  water  fhews  that  it  is 
very  fimple  in  its  compofition,  polTefling  only 
two  falts,  both  of  which  however  have  con- 
fiderable  power  upon  the  human  body.  Con- 
trary to  the  greater  number  of  mineral  waters, 
this  fpring  is  always  the  ftrongeft  after  heavy 
rains,  indicating  that  the  foreign  contents  are 
added,  by  being  wafhed  down  through  the 
ftrata  of  the  mountain,  and  not  arifing  from 
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any  confiderable  depth  below  the  level  of  the 
water.  All  the  vitriolated  chalybeate  waters 
contain  alum,  which  is  produced  from  the  de- 
compofition  of  the  aluminous  fulphuret,  at 
the  fame  time,  and  in  the  fame  manner,  in 
which  the  fulphat  of  iron  is  generated.  It  is 
owing  to  the  alum,  that  the  water  fhews,  by 
the  teft  of  litmus,  the  marl^s  of  fome  uncom- 
bined  acid. 

The  Hartfell  water,  if  preferved  In  clofe 
bottles,  will  keep  for  a  long  time  unimpaired 
in  its  properties,  except  by  the  depofition  of 
the  excefs  of  oxyd  of  iron,  and  from  this  de- 
pofition, the  chalybeate  and  aftringent  tafle 
of  the  faks  that  remain,  become  even  more 
fenfible.  As,  however,  there  then  appears  to 
be  nothing  remarl^able  in  the  chemical  com- 
pofition of  this  water,  it  is  probably  one  that 
may  at  all  times  be  imitated  with  great  eafe 
by  any  artificial  folution  of  thefe  two  ingre- 
dients. 

This  chalybeate  fpring  appears^  to  be  one 
that  pofTelfes  no  inconfiderable  fiiare  of  medi-r 
cinal  virtue  in  the  cure  of  feveral  very  im- 
portant and  dangerous  difeafes  ;  and  the  daily 
experience  of  medical  men,  in  the  ufe  of 
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fimilar  .preparations,  confirms  the  opinion  of 
the  advantage  to  be  derived  from  this  natural 
medicine.  The  firft  cfFeds  of  this  water  [a) 
are  fometimes  giddinefs  and  ficknefs,  efpecially 
where  a  larger  dofe  has  been  taken  than  the 
ftomach  can  well  bear.  Its  operation  on  the 
bowels  is  uncertain :  it  fometimes  produces 
gripes,  and,  on  firft  ufing  it  a  diarrhoea  not 
infrequently  follows;  but  this  is  not  the  gene- 
ral confequence,  for  it  much  oftener  occafions 
coftivenefs,  and  this  may  be  faid  to  be  its 
more  natural  and  conftant  effeft. 

This  water,  as  Dr.  Horfeburgh  obferves, 
has  been  found  of  great  fervice  in  diforders 
of  the  ftomach  and  bov»^els,  bloody  flux,  bloody 
urine,  immoderate  flow  of  the  menfes,  or 
their  fuppreflTion,  fiuor  albus,  gleet,  &c.  In- 
deed it  may  in  general  be  faid  to  promife 
advantage  in  all  cafes  where  there  is  relaxation 
of  the  folids,  and  any  difeafe  connected  with 
general  debility.  The  frequent  ufe  which  prac- 
titioners of  the  prefent  time  make  of  chaly- 
beate medicines  in  general,  and  the  vitriolated 

(a)  See  a  very  fenfible  and  judicious  paper  on  this  fubje<5t  by 
Pr.  Horfeburgh,  in  the  firft  vol,  of  the  **  Edinburgh  Phyfical 
and  Literary  Obfervations." 
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iron  in  particular,  in  feveral  flates  of  pulmo- 
nary confumption,  has  removed  much  of  the 
appreheiilion  which  was  formerly  entertained 
of  the  heating  powers  of  the  preparations  of 
fteel,  and  has  enabled  phyficians  to  lay  down 
with  more  accuracy,  and  confine  within  nar- 
row limits,  thofe.  fymptoms  in  which  alone 
this  metal  is  prejudicial.  Under  fuch  pre- 
cautions, the  Hartfell  water  will  be  found  to 
be  a  very  valuable  medicine  for  thefe  diftreffing 
and  dangerous  diforders,  and  experience  has 
confirmed  its  ufe. 

As  an  external  application  in  old  and  lan- 
guid ulcers,  where  the  texture  of  the  difeafed 
parts  is  very  lax,  and  the  difcharge  profufe 
and  ill  conditioned,  much  benefit  has  been 
derived  from  this  vitriolated  chalybeate,  em- 
ployed both  internally  as  a  medicine,  and  as 
an  external  application. 

The  dofe  of  this  water  is  more  limited  than 
that  of  mofi:  of  the  mineral  fprings  which  are 
ufed  medicinally.  It  is  of  importance  in  all 
cafes,  and  efpecially  in  delicate  and  irritable 
habits,  to  begin  with  a  very  fmall  quantity, 
for  an  over-dofe  is  apt  to  be  very  foon  rejected 
by  the  ftomach,  or  to  occafion  griping  and 
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difturbance  in  the  inteftinal  canal;  and  it  is 
never  as  a  direct  purgative  that  this  water  is 
intended  to  be  employed.  Few  patients  will 
bear  more  than  an  EngUfh  pint  in  the  courfe 
of  the  day,  but  this  quantity  may  be  long 
continued  in.  It  is  often  advifeable  to  warm 
the  water  for  delicate  ftomachs,  and  this  may 
be  done  without  occafioning  any  very  material 
change  in  its  properties.  The  great  variation 
in  the  ftrength  of  this  aluminous  chalybeate, 
according  to  the  quantity  of  rain  that  falls, 
muft  however  caufe  fome  difficulty  in  pro- 
portioning the  dofe  to  the  particular  diforder^ 
a  circumftance  which  is  certainly  productive 
of  fome  inconvenience,  though  in  very  many 
cafes  it  is  much  lefs  than  might  be  imagined 
by  the  practitioner  who  is  only  converfant 
with  the  accuracy  of  pharmaceutical  prepa- 
rations. 
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A  CHEMICAL  ACCOUNT  OF  THE  CHALY- 
BEATE SPRING,  NEAR  BRIGHTON.  * 

"  The  Chalybeate  Spring,  near  Brighton, 
commonly  called  'The  Wick,  has  long  been 
noticed  as  a  ferruginous  water.  But  as  far  as 
I  can  learn,  no  regular  account  of  its  chemical 
or  medicinal  properties  has  ever  been  pub- 
lifhed.  The  only  public  notice  which  I  can 
trace  refpeding  this  fpring,  previous  to  the 
mention  which  Dr.  Saunders  has  made  of  it 
in  his  work  on  Mineral  Waters,  is  contained 
in  the  Brighton  Guide,  where  a  very  curfory 
and  imperfect  account  of  the  moft  obvious 
properties  of  this  water  is  given,  firft,  on  the 
authority  of  Dr.  Relhan,  whofe  obfervations 
are  dated  to  have  been  made  a  confiderable 
time  fmce,  and  afterwards  on  that  of  Dr. 
Henderfon,  of  Brighton.  But  thefe  accounts, 
in  the  prefent  ftate  of  chemiftry,  can  fcarcely 

*  This  communication  from  Dr.MARCET,  not  being  intended 
to  be  publiflied  in  any  other  form,  would  be  rendered  very  im- 
perfeft  by  giving  only  an  abftra(Et  of  it,  as  I  have  done  upon 
mort  other  occafions.  I  have  therefore,  with  the  confent  of  the 
author,  printed  the  whole  of  his  paper  ;  and  this  I  have  thought 
the  more  proper,  as  the  inquiry  was  undertaken  at  my  requeft, 
and  as  I  had  already  introduced  the  fubje(5t  in  the  former  edi- 
tion of  this  work. 
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be  of  any  other  ufe,  than  that  of  enabling  us 
to  obferve,  that,  in  earlier  periods,  this  fpring 
had  not  remained  unnoticed. 

§  I.  Situation  of  the  Spring, 

The  fpring  iflues  from  the  declivity  of  a 
fmall  eminence,  fituated  about  the  diftance  of 
half  a  mile  to  the  weftward  of  Brighton^  and 
a  quaVter  of  a  mile  from  the  fea.  The  afcent 
from  the  fea  (hore  to  the  fpring,  is  very  gentle 
and  inconfiderable ;  but  the  eminence  from 
which  it  ilTues,  is  commanded  on  every  other 
fide,  by  a  fuccefTion  of  fmall  hills,  which 
gradually  rife  round  it. 

The  hill  which  extends  immediately  to  the 
weftward  of  Brighton,  and  over  which  the 
Horfham  road  paifes,  confifts  chiefly  of  lime- 
ftone.  Extenfive  lime  pits  are  opened  on 
the  borders  of  this  hill,  and  the  foil  for  fome 
diftance  continues  calcareous.  But  on  ap- 
proaching towards  the  chalybeate  fpring,  the 
foil  gradually  becomes  argillaceous,  and  the 
particular  fpot  on  which  it  is  fituated,  appears 
to  confift  almoft  intirely  of  clay.  Befides 
clay,  however,  it  was  found,  in  clearing  away 
the  rubbifh,  to  form  the  refervoir  that  the 
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foil  in  that  fpot,  was  intermixed  with  Veuia 
of  a  black  oily  combuflible  fubftance,  fome 
fpecimens  of  which  I  have  feen,  which  evi- 
dently contained  a  quantity  of  coaly  and 
pyritic  matter.  *  In  the  immediate  vicinity 
of  the  fpring,  fome  fir  trees  and  flirubs  have 
been  planted,  which  feem  to  thrive  ;  but  ex- 
cept the  turfj  and  fome  fcanty  heath,  no  fpon- 
taneous  vegetation  is  to  be  feen  for  a  confide- 
rable  diftance.  On  the  top  of  the  eminence, 
and  at  a  very  little  diftance  from  the  well, 
there  is  a  pretty  large  pond,  apparently  fup- 
plied  by  a  fpring,  but  which  has  no  parti- 
cular tafte  or  other  ftriking  properties. 

For  the  accommodation  of  thofe  who 
drink  the  water,  a  fmall  neat  building  has  beea 
eredied  immediately  over  the  fpot  from  which 
the  fpring  ifTues,  where  the  water  is  received 
a  few  feet  under  ground,  into  a  bafon  of 
Portland  ftone.  This  refervoir  contains  only 
a  few  gallons  of  water,  but  it  fills  again  as  foon 

*  For  thefe  fpecimens  I  was  indebted  to  Dr.  Tierney,  of 
Erigliton.  Mr.  Tennant,  to  whom  I  fliewed  them,  told  me, 
that  he  had  repeatedly  found  on  the  fea  fliore,  at  Brighton, 
fimilar  fragments  of  coaly  pyritic  matter ;  a  cit'cumftance  which 
he  thought  then  rather  fingular,  l?ut  which  fecms  now.  to  be 
accounted  for. 
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as  it  IS  emptied,  and  is  prevented  from  over-* 
flowing  by  a  drain,  which  conveys  its  fuper- 
fiuous  contents  into  a  contiguous  pond. 
This  bafon,  I  obferved,  has  its  internal  furface 
deeply  corroded  by  the  water,  and  its  bottom 
is  covered  with  a  thick  yellowifli  fediment, 
which  fhews  itfelf  abundantly  wherever  the 
water  is  allowed  to  ftagnate,  and  particu- 
larly in  the  fmall  crevices  formed  by  the  de- 
cayed brick-work  which  furrounds  the  well. 


§  II.  External  qualities  of  the' water, 

(A) — On  firft  infpeding  the  bafon,  early 
in  the  morning,  and  before  the  water  had 
been  ftirred,  its  furface  is  commorily  found 
covered,  fometimes  entirely,  fometimes  only 
partially,  with  a  very  thin,  iridefcent  pellicle ; 
and  befides  this,  when  the  water  has  not  been 
difturbed  for  fome  hours,  there  is  alfo  often  a 
kind  of  yellowifli  fcum,  floating  in  irregular 
patches  on  its  furface.  The  fpring  is  at  all  fea- 
fons  very  plentiful,  and  does  not  appear  to  vary 
fenfibly  in  its  qualities.  Yet  after  heavy 
rains  the  water  is  fometimes  flightly  turbid. 
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The  temperature  of  the  v/ell,  was  found  to  be 
at  54.°,  when  the  thermometer  ftood  in  the 
air  at  68*.  I  have  been  told  by  people  who 
live  on  the  fpot,  that  the  fpring  has  never  been 
known  to  freeze. 

(B)  — The  water,  after  the  fmall  quantity 
of  fcum  juft  mentioned  has  been  removed, 
is  quite  clear  and  tranfparent,  and  no  gas  is 
feen  to  efcape  from  it,  although,  if  poured 
high  from  one  veflel  into  another,  there  is  a 
fort  of  fparkling  appearance,  which,  I  believe, 
would  be  found  to  be  common  to  all  waters, 
and  ought  not  to  be  miftaken  for  a  difengage* 
ment  of  air  bubbles. 

(C)  — The  Wick  water,  when  quite  frefh, 
has  a  peculiar  faint  fmell,  not  uncommon  in 
ferruginous  waters,  and  a  ftrong,  though  not 
unpleafant,  chalybeate  tafte.  Its  fpecific 
gravity  is  ioor.08.*  It  inftantly  curdles 
foap.    Some  of  the  water  which  had  been 

*  The  fpecific  gravity  was  taken  twice  with  fufficient  care 
and  accuracy,  and  with  fimilar  refults.  But  in  both  cafes  the 
water  was  three  or  four  days  old,  before  I  could  have  an  opportu- 
nity of  afcertaining  its  denfity; 
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allowed  to  fland  a  whole  night  m  a  glafs 
tumbler  by  the  fide  of  the  well,  with  fome  of 
the  fcum  above  defcribed  floating  on  its  fur- 
face,  was  found  the  next  morning  ftill  per- 
fedly  clear ;  but  the  greateft  part  of  the  fcum 
had  precipitated  to  the  bottom  of  the  glafs, 
in  the  form  of  a  yellowifli  ochry  fediment,  in 
which  I  could  only  perceive  a  kind  of  faint 
earthy  tafte. 

(D) — Having  taken  to  my  lodgings.  In  a 
glafs  bottle,  a  gallon  of  this  water,  free  from 
any  fcum  or  fediment,  it  continued  perfectly 
clear  the  next  day,  and  exhibited  no  appear- 
ance of  precipitation  or  any  change  whatever, 
except  perhaps  that  the  peculiar  fmell,  which, 
I  have  mentioned,  was  lefs  perceptible.  On 
the  third  day,  fome  fmall  air  bubbles  ap- 
peared on  the  furface  of  the  water,  but  I  could 
perceive  no  other  change.  The  day  after 
however,  on  removing  the  ftopper,  I  remarked 
a  flight  hiffmg  noife,  as  if  a  quantity  of  air 
was  making  its  efcape.  The  bottle  had  been 
kept  well  flopped,  but  as  it  was  not  full,  a 
quantity  of  atmofpheric  air  had  remained  in 


337 

conta£l  with  the  water.    At  the  expiration  of 
five  or  fix  days,  the  water  was  found  fome- 
what  turbid,  and  fmall  yellowiih  particles 
were  feen  floating  in  it.    It  had  loft  entirely 
its  peculiar  fmell,  and  the  chalybeate  inky 
tafte  was   lefs  confpicuous.     After  a  few 
weeks,  a  confiderable  yellow  fediment  had 
fubfided,  the  water  had  become  more  turbid, 
and  the  chalybeate  tafte  was  farther  dimi- 
nifhed.     Some  of  the  fame  water,  which 
had  been  carefully  corked  up  in  a  tranfpa- 
rent  glafs  vefl'el  (no  air  being  left  in  conta6t 
with  it,  and  the  vefTel  remaining  at  com- 
plete reft),  preferved  its  tranfparency  much 
longer.    Yet  after  a  few  weeks,  this  water 
alfo  was  found  to  have  depofited  a  yellow 
fubftance  all  over  the  infide  of  the  veflel. 
But  the  water  itfelf,  on  being  poured  out, 
after  ftanding  for  near  two  months,  and 
w^hen  the  chalybeate  tafte  was  confiderably 
diminiOied,   appeared   quite   clear,  leaving 
behind  the  yellow  fediment,  which  adhered 
ftrongly  to  the'  fides  of  the  bottle. 
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§  III.  General  effeEls  produced  on  the  water  by 

chemical  tejls, 

Plaving  now  flated  the  fpontaneous  changes 
which  this  water  undergoes,  and  its  moft 
obvious  external  properties,  I  proceed  to  re^ 
late  the  general  refults  obtained  by  the  appli^ 
cation  of  tcfts,  or  chemical  re-agents. 

Experiment  I. — Some  of  the  water,  juft 
brought  from  the  well,  being  heated  in  an 
open  veflel,  and  kept  boiling  for  a  few  mi- 
nutes, no  precipitation  took  place,  and  no 
other  obvious  change  was  produced  in  the 
■water,  except  a  flight  diminution  of  its  tranf- 
parency. 

ExPER.  II.— -The  fame  experiment  being 
repeated  in  a  tubulated  receiver,  the  neck  of 
which  was  immerfed  in  mercury,  in  order  to 
prevent  the  accefs  of  air,  the  water,  after 
undergoing  ebullition  for  a  few  minutes,  ap- 
peared as  tranfparcnt  as  before. 

ExPER.  III.-— A  fmall  quantity  of  the  water 
being  quickly  reduced  by  boiling  to  about 
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one-third  of  its  volume,  coiitiiuied  free  from 
precipitate,  although  its  tranfparency  appeared 
flightly  impaired.  On  attempting  to  pufli 
the  concentration  farther,  a  yellowifh  fub- 
ftance  began  to  colled  at  the  bottom  of  the 
vefTel. 

ExPER.  IV.-^Some  of  the  water  being 
flowly  heated  in  an  open  veflel,  and  kept  for 
about  an  hour  over  a  lamp,  without  being  ever 
allowed  to  boil,  a  yellow  precipitate  began  to 
take  place,  before  the  water  had  undergone 
any  fenfible  concentration. 

ExPER,  V. — The  foregoing  experiments 
being  repeated  on  water  that  had  been  kept  for 
fome  time,  the  feparation  of  yellow  matter 
took  place  more  quickly ;  and  in  general, 
there  appeared  to  be  fome  kind  of  proportion, 
between  the  readinefs  with  which  the  heated 
water  yielded  this  precipitate,  and  the  time 
which  had  elapfed  after  it  was  taken  from  the 
well. 

ExpER.  VI. — Water,  quite  frefh  from  the 
well,  altered  paper  ftained  with  litmus,  to  a 
reddifli  purple  colour. 
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ExpER.  VII.' — The  fame  water,  after  being 
boiled,  altered  litmus  exadly  in  the  fame 
manner ;  and  the  change  of  colour  feemed 
even  to  take  place  fomev/hat  more  readily 
in  the  boiled  than  in  the, unboiled  water. 

Ex  PER.  VI 11. — Paper  ftained  with  turmeric 
had  not  its  colour  any  way  altered  by  the 
water,  whether  previoufly  boiled  or  not. 

Ex  PER.  IX. — Paper  ftained  with  the  red 
infufion  of  Brazil  wood,  being  moiftened  with 
the  water,  turned  to  a  dark  brown  colour, 
with  a  faint  purplifh  hue  ;  and  this  efFe(3:  took 
place,  whether  the  water  had  been  previoufly 
toiled  or  not. 

ExPER.  X. — Pruffiat  of  potafli  inftantly 
,  produced  a  blue  cloudinefs,  and  after  the  fe- 
paration  of  the  yellow  particles  mentioned  in 
Exper.  3, 4,  and  5,  whether  by  boiling,  or  by 
keeping,  ftill  the  clear  water  continued  to 
ftrike  blue  with  pruffiat  of  potafh,  though 
evidently  in  a  fainter  way  than  before  this 
operation. 

ExPER.  XL — Tindure  of  galls  being  drop- 
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ped  into  the  water  jufi:  brought  from  the  well, 
produced,  at  lirft,  neither  eloud,  nor  change 
of  colour.  But  on  being  allowed  to  ftand, 
the  mixture  gradually  became  cloudy,  and  the 
next  day  it  was  found  quite  black  and  turbid, 

ExPER.  XII. — Tincture  of  galls  being 
mixed  with  fome  of  the  water,  which  had  been 
kept  for  a  week  or  two,  the  black  precipitat 
took  place  immediately. 

ExPER.  XIII. — The  fulphuric,  nitric,  and 
muriatic  acids,  produced  no  effervefcence,  pre- 
cipitation, or  hepatic  fmell  whatever.  But  on 
the  contrary,  if  the  water  had  begun  to  under- 
go the  fpontaneous  precipitation  before  men- 
tioned, any  of  thefe  acids  reftored  its  pelluci- 
dity  inftantly. 

ExPER.  XIV". — Oxalic  acid  produced  no 
immediate  precipitate ;  but  a  cloud  appeared 
in  the  water  after  Handing  for  fome  time. 

ExPER.  XV. — Both  oxalat  of  ammonia  and 
oxalat  of  potafh,  produced  an  immediate 
white  precipitate. 
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ExPER.  XVr. — Cauftic  alkalis  occafioned  a 
precipitation  of  yellowifli  flakes,  and  the  fame 
efFed  took  place  in  water  which  had  been 
boiled.    Lime  water  produced  fimilar  efFeds. 

ExpER.  XVII.  — Barytic  water  Inftantly 
produced  a  copious  white  precipitate,  whether 
the  water  had  been  boiled  or  not ;  and  this 
precipitate  was  not  rediflblved  by  adding  mu^ 
riatic  acid. 

ExPER.XVIIL- — Bothmurlat  and  nitrat  of 
barytes,  threw  down  a  copious  white  precipi- 
tate. 

ExPER.  XIX.— Nitrat  of  fdver  produced  a 
whey-coloured  cloud,  which,  on  Handing, 
fubfided,  and  paffed  to  a  grey  colour. 

ExPER,  XX. — Having  previoufly  added  a 
few  drops  of  nitric  acid,  and  of  nitrat  of 
barytes,  till  no  further  precipitation  took  place, 
'  ftill  the  water  gave  a  copious  precipitation 
with  nitrat  of  filver. 


ExPER.  XXI. — Nitrat  of  mercury  occa- 
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fioned  a  white  prccipitiite,  wlilcli  continued 
white  after  ftanding,  for  fome  d^js. 

ExFER.  XXII.— Nitrat  of  ftrontites  pror 
duced  no  precipitate  at  firfl;  but  after  ftanding 
for  a  day  or  two,  a  kind  of  white  incruftation 
wa§  formed  on  the  fides  of  the  glafs. 

Ex  PER.  XXIII.-^Acetite  of  lead  only  pro- 
duced at  fir  ft  a  flight  cloudinefs ;  but  after 
{landing  for  a  day  or  two,  a  pretty  purplifh 
pow^der  fubfided. 


§  IV,  hifercjiccs  drawn  from  the  preceding 

experiments* 

From  the  preceding  experiments  fome  in- 
ferences prefented  themfelves,  refpeding  the 
particular  ingredients  contained  in  this  mine- 
ral water,  which  prepared  the  way  for  a  more 
minute  inveftigation.  It  w^is  foon  perceived, 
that  in  feveral  of  the  above  experiments,  ufe- 
lefs  redundancies  had  occurred  ;  and  if  1  have 
not  fupprelTed  them  here,  it  is  becaufe  I  v/ifhed 
to  relate  faithfully  the  gradual  progrcfs  of  this 
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inquiry,  and  the  various  methods  which  I 
have  ufed  in  profecuting  it. 

ill,  From  experiment  i,  2,  and  3,  it  ap- 
peared obvious,  that  no  part  of  the  foUd  in- 
gredients of  this  water,  was  kept  in  folution 
by  means  of  a  gafeous  acid ;  fmce  boiUng, 
even  to  a  confiderable  extent,  did  not  produce 
any  precipitation. 

2dly,  From  experiments  2,  3,  4,  5,  it  was 
inferred,  that  the  accefs  of  air  promoted  in 
this  water,  the  precipitation  of  fome  metallic 
fubftance. 

3dly,  From  experiment  6,  it  was  fufpeded 
that  the  water  was  flightly  acid ;  but,  from 
experiment  7,  it  appeared  evident  that  this 
circumftance  did  not  depend  upon  the  prefencc 
of  an  aerial  acid. 

4thly,  It  was  inferred  from  experiment  8, 
that  neither  pure  nor  carbonated  alkali,  nor 
pure  earth  were  prefent  in  the  water.  From 
experiment  9,  a  fmall  quantity  of  carbonated 
earth  might  have  been  fufpeded,  but  fuch  an 
inference  being  incompatible  with  experiment 
13,  the  flight  change  of  colour  alluded  to, 
in  the  infufion  of  turmeric,  was  fuppofed  to 
depend  on  fome  other  caufe. 
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5thly,  The  prefence  of  iron  was  clearly- 
indicated  by  experiment  lo ;  and  it  was  con- 
jedured  from  experiment  1 2,  that  the  flow- 
nefs  with  which  tindure  of  galls  had  produced 
its  effed  in  experiment  11,  was  owing  to  a 
want  of  fufficient  oxygenation.  The  circum- 
ftance  of  a  quantity  of  oxyd  of  iron  being  preci- 
pitated from  the  water  by  a  gentle  heat  (expcr. 
4),whilft  on  the  contrary, no  precipitation  took 
place  (exper.  3),  when  the  water  was  boiled 
brifkly,  could  only  be  accounted  for  by  the 
adion  of  the  atmofphere,  which,  in  the  firft 
inftance,  oxygenated  the  iron,  whilft  in  the 
latter,  its  Jiccefs  was  prevented  by  the  rapid 
emiffion  of  fteam. 

6thly,  Both  experiments  14  and  15,  but 
more  efpecially  the  latter,  indicated  the  pre- 
fence of  lime ;  but  from  fome  of  the  refults 
above  mentioned,  it  was  obvious,  that  the 
lime,  in  this  inftance,  was  combined  with  a 
mineral  acid. 

ythly.  The  experiment  1 6,  confirmed  the 
former  conclufions  with  regard  to  the  exift- 
ence  of  iron  in  the  water  j  but  did  not  afford 
fatisfadory  information  as  to  the  exiftence  of 
earths,  as  thefe  might  eafily  be  confounded 
with  the  oxyd  of  iron. 


Sthly,  The  experiments  17  and  18,  indU 
cated  the  prefence  of  fulphuric  acid,  and  it 
became  probable  that  the  alteration  of  litmus, 
obferved  in  experiment  8,  depended  either 
upon  this  acid,  in  a  feparate  ftate,  or  upon 
fome  of  its  compounds,  which  have  the  fame 
property  with  regard  to  blue  vegetable  colours. 

9thly,  From  experiments  19  and  20,  it 
appeared  extremely  probable,  that  the  water 
contained  muriatic  acid. 

I  othly.  From  the  colour  of  the  precipitate 
obtained  in  experiment  21;.  from  the  efie(fl  of 
the  mineral  acids  (experiment  13)  ;  and  the 
total  abfence  of  hepatic  fraell,  if  appeared 
fufficiently  obvious,  that  the  water  was  free 
from  hepatic  gas,  or  hepatic  compounds. 


§  V.  PIa7i  of  Analyfis* 

On  coUedinjr  the  information  derived  frorii 
ihefe  general  refults,  it  appeared  that  the 
only  fubftances  which  I  could  politively  ex- 
ped  to  find  in  the  ^vnter,  by  a  more  particular 
inveftigation,  were  iron,  combined  with  the 
fulphuric,  or  perhaps  with  the  muriatic  acid. 
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and  lime,  in  the  ftate  of  fclenite,  or  pofTibly 
in  that  of  muriat.  I  fufpeded  the  prefence 
of  ahim,  Epfom,  and  common  fait  ;  but  this 
I  did  from  conjedure  alone,  and  upon  no 
other  grounds,  than  a  comparifon  of  this 
water  with  other  mineral  fprings  of  an  analo- 
gous compofition.  With  regard  to  the  gafeous 
contents,  the  only  fubftances  of  this  clafs, 
which  I  could  reafonably  expert  to  find, 
were  atmofpheric  air,  and  carbonic  acid  gas  ; 
but  neither  the  one  nor  the  other  had  yet 
been  pofitively  fhewn,  and  on  the  contrary,, 
fome  circumftances  had  occurred,  which  ren- 
dered the  prefence  of  the  latter  rather  impro- 
.bable. 

Thefe  general  notions  however,  enabled  me 
to  form  the  following  plan  of  analyfis  : 

]  ft,  To  examine  the  gafeous  contents  of  the 
water. 

2dly,  To  obtain  by  evaporation,  xk\<t  fixed 
ingredients  of  the  water  in  a  fojid  form,  as  a 
previous  ftep  to  their  chemical  examination. 
For  the  ftate  of  great  dilution  in  which  thefe 
ingredients  appeared  to  exift  in  the  water, 
and  the  great  tendency  fhevv^n  by  fome  of 
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them  to  be  precipitated  by  concentratloHji 
would  have  made  it  exceedingly  inexpedient 
to  operate  on  the  water  itfelf. 

3dly,  To  rediflblve  a  known  quantity  of 
the  refidue  obtained  by  this  evaporation,  and 
precipitate  the  iron  from  it,  by  pruffiat  of 
potafh. 

4thly,  To  feparate  the  lime  from  the  fame 
folution  by  oxalat  of  ammonia. 

jthly.  To  add  cauftic  potafh  to  the  fame 
folution,  with  a  view  to  precipitate  both  the 
magnefia  and  almnitje^  if  thefe  earths  Ihould 
cxift  in  the  water. 

6thly,  To  boil  this  lafl:  precipitate,  if  any 
was  obtained,  in  pure  potafh,  in  order  to 
difTolve  the  alumine,  and  thus  obtain  the 
fnagnejta  in  its  feparate  Rate. 

7thly,  In  cafe  the  potafli  fliould  appear  to 
have  taken  up  any  alum'me^  to  precipitate  the 
latter  by  boiling  the  alkaline  folution  with 
muriat  of  ammonia. 

Sthly,  To  dilTolve  another  portion  of  the 
refidue  in  nitric  acid,  and  to  add  nitrat  of 
barytes,  with  a  view  to  afcertain  the  quantity 
of fulpburic  acid* 

9thly,  To  add  nitrat  of  filver  to  the  fame 
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folutlon,  in  order  to  precipitate  the  muriatic 
acid, 

lothly,  Laftly,  to  try,  by  the  agency 
of  alcohol,  which  has  the  power  of  diflblving 
certain  falts,  and  of  precipitating  others ; 
and  by  flow  evaporation  and  cryftallization, 
whether  fome  light  might  not  be  thrown  on 
other  parts  of  the  analyfis,  and  other  fub- 
ftances  difcovered,  which  were  not  unlikely 
to  exift  in  the  water,  but  might  have  efcaped 
notice,  had  the  former  method  been  exclu- 
fively  employed. 


§  VI.  Examination  of  the  gafeous  contents, 

ExpER.  I. — A  quantity  of  the  water  juft 
brought  from  the  well,  and  meafuring  exactly 
5"^  cubic  inches,  was  put  into  a  phial,  or  fmall 
receiver,  the  neck  of  which  terminated  in  a 
bent  tube,  which  had  its  extremity  immerfed 
in  a  mercurial  bath.  The  phial  was  not 
quite  filled  with  the  water,  but  the  quantity' 
of  atmofphcric  air,  contained  both  in  the  tube 
and  the  upper  part  of  the  phial,  was  accu- 
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rately  afcertained.  The  heat  of  a  lamp  being 
now  applied,  an  elaftic  fluid  foon  began  to 
come  over,  which  was  collected  in  a  gradu- 
ated jar.  After  allowing  the  water  to  boil 
for  about  a  quarter  of  an  hour,  no  more  gas 
was  given  out;  and  as  the  water  itfelf  was  now 
^  beginning  to  boil  over,  the  procefs  was  flop- 
ped, and  the  refult  examined.  For  this  pur- 
pofe,  the  quantity  of  air  coUecled  in  the  jar, 
was  carefully  noted,  and  a  folution  of  cauftic 
alkali  being  introduced  into  it,  a  quantity  of 
gas  equal  to  rVhs  of  an  inch,  was  immedi- 
ately abforbed,  which,  of  courfe,  was  carbonic 
acids 

ExPER.  II. — ^With  regard  to  the  portion  of 
air  left  in  the  jar  unabforbed,  it  was  found,  , 
(every  allowance  being  made  for  prefllire  and  i 
temperature),   that  Its  bulk   was   perfedly  1 
fimilar  to  that  of  the  air  contained  in  the  j 
apparatus:  and  this 'air  being  examined  by  j 
the  nitrous  tefl,  gave  precifely  the  flune  refult  j 
as  atmofpheric  air.    Thefe  two  experiments;  | 
\Vere  tried  a  fecond  tim.e  with  refults  exadlyi  I 
flmilar.  '  I 
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ExPER.  in. — Some  of  the  water  which  had 
been  lent  from  Brighton  to  London,  and  kept 
for  five  days,  being  tried  in  the  fame  manner, 
yielded  only  the  T^^th  part  of  an  inch,  which 
is  a  little  lefs  than  half  the  quantity  obtained 
in  the  former  experiment. 

From  thefe  experiments  it  may  be  inferred 
that,  the  Brighton  chalybeate  yields,  when 
recently  taken  from  the  fpring,  about  rVth 
part  of  its  bulk  of  carbonic  acid  gas,  and  that 
it  does  not  appear  to  contain  any  other  elaftic 
fluid.  From  the  readinefs  with  which  this 
gas  is  given  out;  from  the  obvious  diminution 
which  it  fuiFers  by  keeping ;  and  from  other 
circumftances  of  the  analyfis,  it  appjears  ex- 
tremely probable  that  the  gas  exifts  in  the 
water  free  from  any  com.bination. 


§  VII.  Evaporation  of  the  water, 

(A) — In  order  to  prevent  fuch  chemical 
changes  as  are  liable  to  happen  in  operations 
©f  this  kind,  from  too  great  a  heat  being  ap- 
plied, I  was  defirous  of  carrying  on  this  eva- 
poration on  a  pretty  large  mafs  of  water  at  a 
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very  gentle  lieat.  I  had  brought  no  apparatus 
with  me  for  that  putpofe,  but  Mr.  Glafyer,  a 
very  intelligent  and  well-informed  chemifl: 
and  druggift,  of  Brighton,  obligingly  offered 
his  affiftance  for  this  tedious  operation.  A 
whole  gallon  of  water  was  carefully  evapo- 
rated over  a  water  bath,  and  the  refidue,  which 
appeared  in  the  form  of  a  greenifh  mafs,  was 
allowed  to  dry  at  the  fame  temperature.  This 
refidue  weighed  exadly  65  grains,  which 
makes  for  each  pint  8jth  of  folid  contents, 
dried  at  212°.  This  refiduary  matter  foon 
gave  figns  of  deliquefcence,  and  increafed  in 
weight  by  expofure  to  the  atmofphcre. 

(B^ — After  this  firft  trial,  having  often  had 
occafion,  in  London,  during  the  courfe  of 
this  analyfis,  to  evaporate  new  quantities  of 
water,  which  were  fent  to  me  from  Brighton, 
I  found  it  much  eafier  and  more  expeditious 
to  begin  by  concentrating  the  water  brifi^ly 
to  a  fmall  compafs,  over  an  Argand's  lamp, 
in  a  Florence  flafk,  and  then  to  finifh  the 
deficcation  of  the  refidue  over  a  water 
bath,  at  any  defired  temperature.  The 
heat  w^hich  I  have  generally  ufed  for  thefc 
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(leiiccations  is  that  of  1 60°,  and  I  have  uni- 
formly found  that  the  Brighton  chalybeate, 
whether  it  was  taken  from  the  well  in  dry  or 
rainy  weather,  in  fummer  or  winter,  con- 
flantly  yielded  eight  grains  and  a  half  of  folid 
refidnc,  dried  at  160%  for  each  pint  of  the 
water,  and  the  accidental  deviations  from  this 
proportion,  which  have  occafionally  occurred, 
have  never  exceeded  a  quarter  of  a  grain, 

(C) — The  procefs  being  carried  on  in  the 
manner  jufl  related,  the  whole  mafs  of  folid 
matter  prefented  itfelf  in  the  form  of  a  greenifo 
incruftation,  thick  at  the  bottom,  and  gradu- 
ally thinner  towards  the  edges.  But  on  clofer 
examination,  a  quantity  of  yellow  powder, 
(which  afterwards  proved  to  confift  chiefly  of 
iron),  appeared  colledled  in  the  centre,  and 
there  was  feen  alfo  a  kind  of  fnow-like  fub- 
ftanee  flightly  fpread  over  the  whole  furface. 
Viewed  through  a  magnifying  glafs,  the 
whole  mafs  offered  the  appearance  of  a  con- 
fufed  cryftallization;  and  foon  afterwards  figns 
of  deliquefcence  manifefted  themfelves  by  the 
appearance  of  fmall  drops  of  water  on  diffe- 
rent parts  of  the  furface.     Thefe  various  ap- 
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pearances  deferved  the  more  notice,  as  they 
pointed  out  the  neceffity,  before  proceeding 
any  farther,  of  rendering  the  refidue  homo- 
geneous, by  careful  mixture  and  trituration, 
in  order  to  obtain  correfponding  refults  from 
different  portions  of  the  fame  refidue. 


§  VIII.  Oti  the  modes  of  fAtration  and  defic ca- 
tion adopted  in  this  analyjis. 

This  part  of  chemical  manipulation  is  of 
fuch  material  importance  in  an  inquiry  of 
this  kind,  and  is  fo  intimately  connected  with 
the  refults,  that  although  I  wifh  to  avoid 
enlarging  upon  practical  details,  yet  I  can 
hardly  proceed  farther,  without  giving  once 
for  all,  a  few  explanations  which  the  fubjedt 
fecms  to  require. 

As  the  difficulty  of  getting,  in  London, 
large  fupplies  of  the  chalybeate,  in  its  recent 
ftate,  made  it  neceifary  to  operate  upon  a 
finall  fcale,  it  became  the  more  ncceflary  to 
guard  againft  the  various  fources  of  inaccu- 
racy to  which  chemical  manipulations  are 
liable.    And  as  it  is  principally  to  the  diffe- 
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rent  modes  of  filtration  and  dtficcation^  that 
the  ftriking  difcordances  which  frequently 
occur  amongft  expenments,  in  other  refpeds 
fimilarly  conduced,  are  to  he  afcribed,  it  is 
only  on  this  part  of  the  fubjedt  that  I  fliall 
offer  a  few  obfervations. 

(A) — With  regard  to  filtraticns,  I  have, 
after  many  comparative  trials,  adopted  the 
following  method.  Two  round  pieces  of 
filtering  paper,  of  betv/een  three  and  four^-—-.,. 
inches  in  diameter,  and  exadtly  fimilar  in 
weight,  are  cut  from  the  fame  fheet,  and  ap- 
plied the  one  over  the  other,  in  order  to  filter 
the  folution  through  both.  The  refidue  is  then, 
after  due  deficcation,  weighed,  by  putting  the 
paper  containing  it  in  one  fide  of  the  balance, 
and  the  plain  piece  of  paper,  firailarly  dried, 
in  the  other.  The  difference  gives  the 
weight  defired.  In  fome  cafes  it  may  be 
expedient  to  feparate  the  refidue,  in  order 
to  weigh  it  by  itfelf;  but  in  general  the 
former  method  is  lefs  liable  to  error.  A  little 
tedioufnefs  in  this  mode  of  proceeding  no 
doubt  arifqs  from  filtering  through  a  double 
paper ;  but  it  is  fometimes  the  only  way  of 
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avoiding  difFerences,  which,  however  trifling, 
will,  in  a  complicated  analyfis,  arife  from  the 
wetted  paper  remaining  impregnated  with 
various  foluble  ingredients,  after  the  moifture 
has  been  evaporated  from  it.     I  attempted 
alfo  to  ufe  Dr.  Black's  ingenious  method,  * 
which  confifts  in  anointing  every  part  of  the 
filter  with  wax,  except  a  fmall  fpot  in  the 
centre,  into  which  the  whole  of  the  refidue 
fubfides.     But  this  mode,  owing  to  a  variety 
of  little  inconveniences,  did  not  appear  to  me 
to  anfwer  the  purpofe  fo  well  as  the  method 
juft  defcribed. 

(B) — ^\Vith  regard  to  deficcations,  I  have 
ufed  an  apparatus,  which  I  faw  firft  in  nur- 
feries,  applied  to  the  purpofe  of  keeping  the 
food  of  children  of  an  uniform  temperature, 
and  which,  with  fome  trifling  improvements, 
I  have  found  extremely  well  adapted  to 
chemical  purpofes.  It  confifts  fimply  in  a 
tin  pan,  about  four  inches  in  diameter,  and 
three  in  depth,  in  which  is  placed  another  fimi- 
lar  velTel,  which  fits  the  former  pretty  exadly, 

♦  See  the  Analyfis  of  fome  mineral  fjirings  in  Iceland,  in  the 
Volume  of  the  Tranfaaions  of  the  Royal  Society  of  Edinburgh- 
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except  that  it  is  about  half  an  inch  fhallower, 
i'o  as  to  form  a  fmall  fpacc  between  the  two. 
This  fpace  is  filled  with  water,  and  the  fub- 
ftance  to  be  dried  being  placed  in  the  upper 
or  fmaller  pan,  the  heat  of  a  lamp  is  applied ; 
and  in  order  to  prevent  ofcillations  in  the 
flame,  as  well  as  to  keep  the  pans  fufpended 
over  it,  the  lamp  is  inclofed  in  a  cylindrical 
tin  cafe,  in  the  fides  of  which  there  are  aper- 
tures to  anfwer  the  purpofe  of  chimnies. 

In  placing  in  the  apparatus,  the  fubftance 
to  be  dried,  care  muft  be  taken,  in  order 
to  prevent  inaccuracies  of  temperature,  to 
infulate  that  fubftance  from  the  apparatus 
itfelf.  For  being  made  of  tin,  *  which 
is  a  good  condudor  of  heat,  the  bottom 
and  fides  of  the  veffel  are  much  more  quickly 
heated,  than  the  air  or  internal  fpace  of 
the  apparatus  in  which  the  thermometer  is 
immerfed.  This  is  eafily  done  by  placing 
the  fubftance  in  a  thin  glafs  capfule,  and 
laying  this  on  a  fmall  ftand  confifting  of  three 
legs  of  glafs  or  fine  wire,  fixed  on  a  flat  piece 
of  cork.  Things  being  thus  difpofed,  and  a 
thermometer  being   fufpended  immediately 

♦  Or  tinned  iron,  ns  it  might  more  properly  be  called.. 
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over  the  capfule,  a  pretty  accurate  notion  of 
the  temperature  to  which  the  fubftance  is  ex- 
pofed,  will  be  obtained ;  and  this  indication 
will  be  ftill  more  correct,  if  the  apparatus 
be  covered ;  but  this  can  only  be  done  towards 
the  end  of  the  procefs,  when  moft  of  the 
moifture  is  already  volatilized. 

(C) — I  have  only  further  to  obferve  that 
the  temperature  which  1  have  generally  ufed 
in  deficcations,  is  that  of  i ^o"" ;  and  whenever 
a'  different  degree  of  heat  has  been  ufed,  it 
has  been  exprefsly  mentioned.  It  mufl:  be 
confefTed  however,  that  as  it  is  only  by  the 
trimming  of  the  lamp,  that  the  tem.perature 
can  be  regulated,  or  by  putting  on,  or  taking 
off  the  cover,  occafional  deviations  of  five 
or  even  ten  degrees,  are  fcarcely  avoidable, 
The  heat,  in  this  apparatus,  can  fcarcely 
be  railed  above  i8o°.  It  is  in  every  inftance 
to  be  underftood,  that  the  fubftance  has  been 
left  expofed  to  the  ftated  degree  of  heat,  until 
it  has  reached  its  maximum  of  drynefs,  under 
that  temperature,  which  will  fometinaes  take 
fcvera,!  hours. 
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§  IX.  Rediffhlutlon  of  the  JoUd  Ingredients  of 

the  water. 

Ten  frrains  of  refidue,  obtained  in  the 
manner  defcribed  §  VII.  2,  being  boiled 
with  diftilled  water,  the  fluid  became  muddy, 
and  a  confiderable  portion  of  the  refidue  re- 
mained undifTolved.  A  few  drops  of  muriatic 
acid  being  then  added,  and  heat  applied,  the 
whole  w^as  immediately  difTolved,  v/ith  the 
exception  of  a  fmall  quantity  of  fediment, 
which,  on  boiling  briflily,  feemed  for  a  mo- 
ment to  difperfe,  but  loon  reappeared  and 
fubfided  in  the  form  of  a  whitifh  powder. 
I  tried  to  rediffolve  this  fubftance  by  means  of 
concentrated  acids,  and  by  long  boiling  and 
digefting,  but  in  vain.  I  therefore  began  to 
fufped:  that  the  water  contained  fome  fillceous 
earth,  an  uncommon  occurrence,  which,  till 
then,  no  circumftance  had  led  me  to  fufpeft. 


^  X.  Silica,. 

(A) — This  infoluble  fubftance,  after  being 
repeatedly  waflied  with  diftilled  water,  and 
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heated  to  rednefs  in  a  fmall  platina  crucible, 
weighed  ith  of  a  grain.  This  being  mixed 
with  a  minute  portion  of  alkali,  and  tried  with 
the  blow  pipe,  readily  melted  into  a  tranfpa- 
rent  glafs.  The  experiment  being  repeated 
with  a  different  portion  of  the  fame  refidue, 
a  fimilar  refult  was  obtained  ;  only  the  quan- 
tity of  filica  yielded  in  the  latter  inftance, 
was  -i-th  inftead  of  ^th  of  a  grain,  a  fmall 
difference,  which  gives  an  average  of  i^ths 
of  a  grain  of  ignited  filica,  for  lo  grains  of 
the  folid  refidue;  or  a  quantity  correfponding 
to  17  parts  of  filica  for  1000  of  the  folid  in- 
gredients of  the  water,  dried  at  1 60°.  * 

(B) — Some  fufpicion  having  arifen  that 
the  filiceous  matter  might  have  been  yielded 
by  the  glafs  veffels,  and  in  the  procefles  of 
folution  and  filtration,  in  order  to  afcertain 

*  I  Ihall  obferve,  once  for  all,  that  in  giving  the  refults  of 
my  experiments,  moft  of  which  have  been  repeated  feveral  times, 
1  have  generally,  for  the  fake  of  brevity,  Itated  only  one  refult. 
Whenever  I  have  been  abje  to  trace  ^ny  particular  fource  of 
error,  in  any  individual  experiment,  I  have  repeated  it,  and 
have  only  ftated  the  refult  of  that  which  has  clearly  appeared  to 
be  the  moft  accurate.  But  when  experiments,  condadled  exadlly 
in  the  fame  way,  have  prefented  but  very  flight  variations  in  the 
jrefultSj  I  have,  in  this  cafe,  given  the  average. 
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this  point,  a  quantity  of  water,  was  evapo- 
rated in  a  tin  veffel,  and  the  refidue  of  this 
was  treated  as  in  a  former  experiment.  But 
the  fame  refults  were  obtained,  and  no  diffe- 
rence could  be  perceived  either  in  the  quantity 
or  nature  of  this  infoluble  vitrifiable  matter. 


§  XI.  Sulphat  of  iron. 

Having  been  led  to  conclude  from  the  cir- 
cumflances  before  mentioned  (§  IV.  6c  V.), 
that  a  quantity  of  iron,  moft  probably  in  the 
ftate  of  fulphat,  was  contained  in  the  Brighton 
chalybeate,  my  next  object  was  to  determine 
in  what  proportion  this  fait  exifted  in  the 
water, 

Ex^ER.  I. -^Twenty  grains  of  the  refidue* 
were  diffolved  in  about  four  ounces  of  water, 
by  means  of  a  few  drops  of  muriatic  acid, 
and  the  folution  was  gently  heated,  a  previ- 
ous ftep  which  I  have  found  effedlual  in 
facilitating  the  precipitation  of  iron  by  pruiTi- 

*  When  I  fpeak  fimply  of  rcfiducy  I  always  mean  the  refidue 
obtained  from  the  Brighton  chalybeate,  in  the  manner  defcribecl 
in  §  VIII.  B. 


562 


ated  alkali ;  probably  in  confequence  of  its 
bringing  the  metal  to  that  ftate  of  uniform 
oxygenation  which  is  moft  favourable  to  its 
union  with  the  pruffic  acid.  Having  then 
added  a  folution  of  pruiliat  of  potafh,  mea- 
furing  one  cubic  inch  and  a  half,  (a  quan- 
tity known  by  previous  trials  to  be  fufficient 
for  the  precipitation  of  the  whole  iron),  the 
fluid  inftantly  pafTed  to  a  blue  colour,  and  a 
blue  precipitate,  darker  than  the  folution, 
gradually  fubfided,  leaving  the  fupernatant 
fluid  tranfparent  and  nearly  colourlefs.  After 
a  few  hours,  the  clear  fluid  v/as  feparated  by 
means  of  a  fyphon,  and  the  remaining  muddy 
fluid,  containing  the  Pruflian  blue,  was  thrown 
into  a  filter.  This  prufl!iat  of  iron,  after 
being  carefully  dried,  at  the  temperature  of 
1 60%  weighed  exadly  8  grains.  I  repeated 
this  experiment  three  times,  without  any 
fenfible  variation  in  the  refult. 

Before  I  could  draw  any  pofitive  conclulioii 
from  the  laft  experiment,  with  regard  to  the 
real  quantity  of  fulphat  of  iron,  it  remained 
to  be  determined  by  comparative  trials,  what 
quantity  of  prufllat  of  iron  my  folution  of 
prulliated  potafh,  would  precipitate  from  a 
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known  quantity  of  fulphat  of  iron.  This 
led  me  to  various  inquiries  refpeding  the 
agency  of  the  pruffic  teft,  which  are  too  much 
conneded  with  the  fubjed  to  be  pafled  over 
in  filence. 

ExpER.  IF. — Ten  grains  of  green  fulphat 
of  iron,  recently  prepared  and  regularly  cryf- 
tallized,  were  dilTolved  in  water,  and  after 
adding  a  few  drops  of  muriatic  acid,  the  folu- 
tion  was  gently  heated,  in  order  to  render 
this  experiment  perfectly  parallel  to  the  for- 
mer. One  cubic  inch  and  a  half  of  the 
above  mentioned  folution  of  pruffiat  of  pot- 
afh,  being  then  added,  a  quantity  of  Pruffian 
blue  was  inftantly  precipitated,  which  dried 
at  160%  weighed  11.3  grains.  I  was  thus 
enabled  to  deduce  the  real  proportion  of  ful- 
phate  of  iron  in  the  Brighton  chalybeate,  from 
this  formula,  11.3:  10=8:  7.079.  There- 
fore 20  grains  of  the  refidue,  dried  at  160% 
contain  according  to  this  eftimate,  a  quantity 
of  fulphat  of  iron,  equal  to  7.079  of  this  fait 
in  its  cryftallized  Hate. 
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ExPER.  III. — I  have  hitherto  confidered 
as  a  ftandard  of  comparifon  fulphat  of  iron  in 
its  cryJiaUized Jlate^  which  is  not  that  in  which 
it  adually  exifts  in  the  refidue  under  examina- 
tion. In  order  to  afcertain  what  allowance 
ought  to  be  made  for  this  circumftance,  or  in 
other  words,  how  much  a  given  quantity  of 
green  fulphat  of  iron,  in  its  cryflallized  date, 
loft  in  weight  by  being  deficcated,  20  grains  of 
the  cryftallized  fait,  reduced  to  a  powder, 
were  expofed  to  a  heat  of  1 60",  and  weighed 
at  different  periods  of  the  dcficcation.  In  a 
quarter  of  an  hour,  the  20  grains  were  reduced 
to  17.  In  about  half  an  hour  longer,  they 
were  reduced  to  1 5  ;  and  after  an  interval  of 
two  /hours,  which  feemed  to  bring  the  fait  to 
its  maximum  of  deficcation,  under  that  tem- 
perature, the  20  grains  were  reduced  to  14; 
and  the  fait,  in  this  ftate,  was  changed  to  a 
whitifli  powder. 

ExPER.  IV. — The  fame  experiment  being 
repeated,  with  this  difference,  that  the  20 
grains  of  cryftallized  fulphat  were  previoufly 
difTolved  in  water,  and  then  evaporated  to 
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drynefs  at  the  fame  temperature  of  160*",  the 
20  grains  were  reduced  to  12,  which  is  2 
grains  lefs  than  in  the  preceding  experiment. 

Taking  the  laft  of  thefe  experiments  (which 
feems  the  moft  applicable  to  the  prefent  cafe) 
as  a  ftandard  of  redudion,  it  will  be  found 
that  20  grains  of  the  refidue  contain  in  fadt 
only  4.24  grains  of  dried  fulphat  of  iron,  a 
quantity  correfponding  to  the  7.079  grains  of 
cryjlalli'zed  fulphat,  which  were  deduced 
from  the  former  eftimation.  It  is  obvious 
therefore,  that  the  mode  of  calculation  juft 
propofed,  would  be  more  ftri£lly  correct ; 
but  the  ftate  of  cryftallization  being  a  much 
more  uniform  ftandard  of  the  quantity  of 
moifture,  than  any  artificial  procefs  of  defic- 
cation,  1  fhould,  on  that  account,  prefer  the 
former  rnode  of  computation.  .  , 

ExPER.  V. — The  folution  (Exper.  i) 
from  which  the  iron  had  been  precipitated  by 
prulTiat  of  potafh,  although  quite  clear  at 
firft,  and  having  only  a  greenifh  caft  fcarcely 
perceptible,  was  found,  after  ftanding  for  a 
few  days,  to  have  depofited  another  diftindl, 
though  not  ponderable  quantity  of  Pruffian 
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blue.  Sufpeding  from  this  circumftancc, 
that  fome  minute  portion  of  iron  had  efcaped 
the  adlion  of  the  pruffiated  potafli,  1  heated  the 
folution  with  a  view  to  complete  the  precipi- 
tation. But  inftead  of  the  very  fmall  addi- 
tional quantity  of  precipitate  which  I  ex- 
pelled, the  fluid  having  previoufly  pafled  to 
a  muddy  green,  and  then  to  a  blue  colour, 
foon  depofited  another  copious  blue  precipi- 
tate, which,  after  the  ufual  filtration  and 
deficcation,  weighed  no  lefs  than  2.8  grains. 

ExPER.  VI. — A  fufpicion  naturally  arofe, 
that  this  new  piulTiat,  proceeded,  at  leaft 
principally,  from  the  teft  itfelf.  In  order  to 
afcertain  this  point,  one  cubic  inch  and  a  half 
of  the  above  mentioned  folution  of  prufTiat  of 
potafli  (a  quantity  equal  to  that  ufed  in  ex.  i ) 
was  boiled,  firft  by  itfelf,  which  ppoduced  no 
change  or  precipitation,  and  afterwards,  with 
the  addition  of  a  few  drops  of  muriatic  acid,* 

*  Immediately  on  adding  concentrated  muriatic  acid  to  the 
cold  folution  of  pru^^lat  of  potafli,  a  denfe  white  precipitate  ap- 
peared, which  was  inftantly  rediffolvcd  without  any  applicatioa 
of  heat ;  but  if  a  confiderable  proportion  of  acid  was  added,  a 
permanent  white  precipitate  fubfided^ 
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which,  in  a  few  minutes,  occafioned  a  co* 
pious  blue  precipitate,  weighing,  after  the 
iifual  filtration  and  deficcation,  2.7  grains. 
It  appears  therefore  that  each  cubic  inch  of 
the  teft,  yielded,  on  being  boiled  with  muria- 
tic acid,  1.8  grains  of  pruffiat  of  iron  ;  and 
confequently,  that  the  additional  precipitation 
of  2.8,  in  the  experiment  above  mentioned, 
proceeded  (with  the  exception  of  only  T^th 
of  a  grain)  from  the  iron  contained  in  the 
pruffiat  of  potafh,  and  not  from  the  folution 
under  examination. 

As  however  the  quantity  of  iron  thus  pre- 
cipitated from  pruffiat  of  potafh,  by  boiling 
with  muriatic  acid,  was  not  the  whole  of  the 
iron  contained  in  that  teft,  I  do  not  entirely 
depend  on  the  accuracy  of  the  laft  conclufion. 
For,  unlefs  the  quantities  of  acid  ufed,  and 
the  degree  of  heat  applied,  be  exadly  the 
fame  in  both  experiments,  correfponding  re- 
fults  cannot  be  expeded.  In  the  prefent  in- 
ftance  therefore,  where  thefe  circumftances 
were  not  attended  to,  the  coincidence  obtained 
may  have  been  accidental.  But  it  may  be 
remembered,  that  my  eftimate  of  the  quantity 
of  iron  in  the  chalybeate  refted  upon  a  direct 
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comparative  experiment  (exper.  2)  on  arti- 
ficial fulphat  of  iron,  the  refult  of  which 
was  afterwards .  confirmed  by  the  application 
of  fuccinat  of  ammonia  (exper.  7  &  8),  a 
teft  totally  different  from  the  former.  This 
cftimate  therefore  is  quite  independent  of  the 
peculiarities  of  the  pruflic  teft  above  men- 
tioned (exper.  5  &  6).     But  I  have  thought 
it  right  to  ftate  them,  as  they  point  out  the 
neceflity,  whenever  there  is  an  accefs  of  acid, 
of  boiling  the  folutions  to  which  the  pruflic 
teft  has  been  applied,  as  a  previous  fi:ep  to 
any  other  part  of  the  procefs  in  which  heat 
may  be  required  ;  fincc,  other  wife,  a  precipi- 
tate arifing  from  the  teft  itfelf,  would  interfere 
with  the  fubfequent  refults.    And  it  may  be 
alfo  obferved,  that,  boiling  with  muriatic  acid, 
provided  it  be  carried  to  a  fufficient  extent, 
will  be,  on  many  occafions,  a  convenient  mode 
of  feparatlng  entirely  the  iron  from  folutions 
in  which  the  pruflic  teft   has  been  con- 
cerned :  fi  nee,  as  Scheele  has  firft  obferved, 
the  mineral  acids  poffefs  that  power. 

It  may  not  be  ufelefs  to  obfervc,  that  the 
folution  of  prufliated  alkali,  which  I  ufed  in 
all  thefe  experiments,  confifted  of  one  part  of 
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the  prufliat  in  cryftals,  to  fixteen  parts  of 
diftilled  water ;  and  that  a  fpecimen  of  thefe 
cryftals,  burnt  with  a  little  wax,  in  a  filver 
crucible,  yielded  0.225  of  brown  oxyd  of 
iron.  This  pruffiat  of  potafti  was  fo  prepared, 
as  not  to  be  tinged  blue  by  the  mineral  acids, 
unlefs  heat  was  appUed. 

Having  thus  obtained  by  means  of  the 
pruffic  teft,  refults  which  appeared  fufficiently 
accurate,  with  regard  to  the  quantity  of  ful- 
phat  of  iron  contained  in  the  water,  I  was 
defirous  to  afcertain,  by  fome  other  procefs 
totally  unconnedled  with  this,  the  real  pro- 
portion of  metallic  iron,  or  rather  of  oxyd  of 
iron,  adually  contained  in  a  given  quantity 
of  this  chalybeate. 

For  this  purpofe,  and  in  order  to  obtain  a 
folution  of  this  queftion,  perfectly  indepen- 
dent of  my  own  experiments,  I  requefted  of 
my  friend  Mr.  Allen,  one  of  the  ledurers 
of  chemiftry  in  the  medical  fchool  of  Guy's. 
Hofpital,  to  examine,  by  any  method  he 
might  think  proper,  a  portion  of  refidue  pro- 
cured in  the  fame  manner  as  that  which  had 
been  the  objed  of  the  preceding  experiments. 
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He  very  obligingly  complied  with  my  requcfl, 
and  foon  afterwards  favoured  me  with  the 
following  account,  which  I  fhall  give  in  his 
own  words : 

ExPER.  VII. — "  Ten  grains  of  the  precipi- 
tate from  the  chalybeate  fpring  at  Brighton, 
dried  at  the  temperature  of  i6o°,  w^ere  dif- 
folved  in  diftilled  water,  by  the  affiftance  of  a 
little  muriatic  acid,  with  the  exception  of  a 
minute  frad:ion  of  a  grain,  which  appears 
by  Dr.  Marcet's  experiments,  to  be  filex. 
This  folution  w^as  exactly  neutralized  by  am- 
monia. A  folution  of  fuccinat  of  ammonia 
being  added,  and  the  whole  boiled',  a  brow^n 
precipitate  was  obtained.  This  roafted  wuth 
wax,  in  a  filver  crucible,  gave  i.  3  grains  of 
oxyd  of  iron. 

"  Dr.  Marcet  having  found  that  the 
oxyd  of  iron  in  this  mineral  water,  is  com- 
bined with  fulphuric  acid,  the  following  com- 
parative experiment  was  made  with  the  green 
fulphat  of  iron,  to  determine  the  quantity  of 
oxyd  of  iron  contained  in  it,  by  the  teft  of 
fuccinat  of  ammonia. 
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ExPER.  VIII. — "  Five  grains  of  cryftallized 
green  lulphat  of  iron,  were  diflblved  in  diftilled 
water  ;  and  the  iron  precipitated  by  fuccinat 
of  ammonia  in  a  boiling  heat.  The  precipi- 
tate being  treated  with  wax  in  a  red  heat, 
gave  1 . 8  oxyd  of  iron,  which  was  of  a  red- 
difh  colour,  refembling  cinnamon,  but  rather 
darker. 

"  Then  1.8:  5=1.3:  3.61  grains  of  green 
fulphat  of  iron,  'in  i  o  grains  of  the  precipitat 
procured  by  boiling  the  water  down  to  dry- 
nefs,  in  a  heat  not  exceeding  160°. 

"  Jn  employing  the  fuccinat  of  ammonia 
as  a  teft,  care  muft  be  taken  to  faturate  the 
folution  to  which  it  is  applied,  very  accu- 
rately." * 

On  comparing  thefe  refults  with  my  own, 
I  had  the  fatisfadtion  to  obferve  that  the  quan- 

*  In  addition  to  this,  I  would  obferve,  that  long  and  repeated 
boiling,  is  alfo  neceflary  to  promote  the  adlion  of  this  tdl  on 
fulphat  of  iron,  upon  which  it  ads  but  very  flowly  and  imper- 
fedtly  without  it.  It  is  evident  that  the  efTed  of  boiling,  iri 
this  inftance,  depends  raerety  upon  a  further  oxydation  of  the 
iron  ;  fince  by  allowing  the  folution  to  ftand  for  a  lufficient 
length  of  time,  or  by  adding  nitric  acid>  the  iron  becomes 
leadily  and  entirely  prccipitable. 
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tity  of  fulphat  of  iron,  which  I  concluded  to 
be  '  ° J ^-  appeared  from  Mr.   Allen's  more 
^dired:  eftimate,  to  be  a  degree  of  co- 

incidence which  it  can  hardly  be  expeded 
to  furpafs  in  refearches  of  this  nature. 

In  order  to  form  an  eftimate  of  the  adual 
quantity  of  metal  or  metallic  iron,  contained 
in  the  chalybeate,  I  tried  the  following  expe- 
riment : 

ExpER.  IX. — Five  grains  of  iron,  filed 
from  the  pureft  fpecimen  of  malleable  iron 
which  I  could  procure,  were  diflblved  in  di- 
luted fulphuric  acid,  by  long  digeftion  in  a 
gentle  heat.  This  folution  being  previoufly 
neutralized,  vv^as  repeatedly  boiled  and  filtered 
with  fuccinat  of  ammonia,  and  afterwards 
treated  with  pure  ammonia,  to  precipitate  a 
fmall  remaining  portion  of  iron,  which  had 
cfcaped  the  adlion  of  the  fuccinic  teft.  The 
whole  of  this  precipitate  being  expofed  to  a 
red  heat,  in  an  open  filver  crucible,  and 
treated  with  wax,  in  the  fame  way  as  in 
exper.  7  6c"  8,  gave  7.4.  grains  of  a  dark  red 
brown  oxyd  of  iron,  which  was  attraded  by 
the  magnet,    It  appears  therefore  that  100 
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grains  of  this  o-:yd,  confifted  of  67.6  of  mctalj 
and  32.4  of  oxygen. 

By  combining  thefe  refults  with  thofe 
of  the  two  former  experiments,  it  will  be 
found  that  the  i  o  grains  of  refidiie  (which, 
in  exper.  7,  yielded  1.3  grains  of  oxyd  of 
iron),  contained  really  no  more  than  0.87 
grains  of  metallic  iron,  or  8.7  in  100  grains. 
And  the  adual  proportion  of  metal  in  5  grains 
of  cryftallized  fulphat  (which,  in  exper.  8, 
yielded  1.8  grs.  of  oxyd),  would  be  1.22  grs. 
or  24.4  in  100  ;  a  quantity  correfponding 
to  0.36  of  the  oxyd.*  As  however  the  pro- 
portion of  oxyd  in  the  fait,  muft  depend  upon 
it§  degree  of  oxydation,  thefe  refults,  even 
allowing  them  to  be  perfectly  accurate,  can 
only  be  applied  to  experiments  made  exactly 
under  the  fame  circumftances  as  thofe  juft 
related.  But  I  fliould  not  omit  to  mention,  that 
my  brown  oxyd  of  iron,  had  a  more  diftincS: 
reddifh  hue  than  that  obtained  by  Mr.  Allen, 
in  the  experiment  to  which  this  is  compared  ; 

*  Chemical  writers  agree  in  reckoning  0.2 7  of  oxygen  in 
oxyd  of  iron  at  its  minimum  of  oxydation,  fuch  as  it  is  ob- 
tained from  pure  green  fulphat ;  and  0.48  in  the  red  oxyd,  fuch 
as  it  exifts  in  the  red  fulphat  of  iron.  In  my  experiment,  the 
oxyd  appeared  to  contain  0.324,  which  is  a  kind  of  inter- 
picdiate  proportion  between  thofe  jufl  mentioned. 
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although' the  procefs  of  precipitation  and  cal- 
cination, was,  as  much  as  poflible,  carried  ou 
in  a  fimilar  manner.  It  mull  be  obfervcd, 
alfo,  that  my  folution  of  5  grains  of  iron, 
having  not  been  brought  to  the  ftate  of  cry- 
ftallized  fulphat,  fome  doubts  may  arife  as  to 
the  degree  of  oxydation  which  the  metal 
underwent  in  that  folution. 

Before  I  conclude  my  obfervations  on  this 
part  of  the  fubje<St,  I  fhould  not  omit  to  re- 
mark, that  wherever  in  the  courfe  of  this  in- 
quiry a  quantity  ot  iron  has  been  precipitated 
from  the  water,  whether  merely  in  confc- 
quence  of  its  being  kept  for  fome  time  (as  in 
exper.  2.  D),  or  by  means  of  concentration, 
it  has  never  prefented  itfelf  in  the  ftate  of 
ochre,  or  fimple  oxyd  of  iron  ;  but  on  the 
contrary,  has  always,  upon  careful  examina- 
tion, appeared  to  be  combined  with  a  portion 
of  fulphuric  acid,  forming  what  has  been 
called  a  fub-fulphat  of  iron. 


§  XII.  Red  fulphat  of  iron. 

Exper .  I. — Twenty  grains  of  refiduc  were 
put  in  a  phial,  with  about  i  50  grains  of  alco- 
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hoi,  of  the  Ipecific  gravity  of  S.io,  and  the 
mixture,  aftei*  being  often  fliaken  and  kept 
well  corked  for  a  few  hours,  was  thrown  into 
a  filter.  This  filtered  fpirituous  folution  was 
of  a  reddilli  yellow  colour.  Being  evaporated 
to  drynefs,  it  difcovered  a  deliquefcent  brown- 
ifh  refidue,  which  being  redilfolved  in  water, 
imparted  to  it  a  deep  yellow  colour.  But  a 
fmall  portion  of  this  refidue  (which  proved  to 
be  a  fub-fulphat  of  iron,  formed  by  the  adion 
of  the  atmofphere,  during  the  procefs  of 
evaporation)  remained  undilTolvcd,  till  a  little 
muriatic  acid  was  added.  The  refidue  which 
had  been  depofited  in  the  filter  by  a  fpirituous 
folution,  was  become  of  a  paler  colour,  in 
confequence  of  its  being  treated  with  alcohol, 
and  had  loft  its  deliquefcent  quality.  Its 
weight  was  reduced  to  14.  i  grains.* 

ExpER.  II. — As  it  is  well  known  that 
alcohol  has  the  property  of  diffolving  red 
fulphat  of  iron,  whilft  on  the  contrary,  it 

*  Yet  the  refidue  of  the  folution  in  alcohol  dried  at  i6o«, 
weighed  only  3.1,  inftead  of  6.9  grains,  which  would  have  been 
the  complement  of  the  2J  grains  of  refiduous  matter.  This 
muft  be  owing  to  a  Ipfs  of  moifturc,  in  confequence  of  the 
adion  of  alcohol. 
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precipitates  the  green  fulphat,  there  could  be 
no  doubt  but  that  the  deliqucfeent  refidue, 
obtained  in  the  former  experiment,  contained 
a  quantity  of  red  fulphat  of  iron.  In  order 
to  form  an  eftimate  proportion  of  this  fait 
in  a  given  quantity  of  the  refidue,  the  yel- 
low watery  folution  above  mentioned,  pro- 
ceeding (exper.  i)  from  20  grains  of  refi- 
due, was  treated  with  pruffiat  of  potafh, 
"which  occafioned  a  precipitation  of  Pruffian 
blue,  weighing  i  .45  ;  which  denotes  a  quan- 
tity of  red  fulphat  of  iron,  equivalent  to  1.3 
grains  of  the  green  fulphat. 

{A) — But  although  the  prefence  of  red 
fulphat  in  the  refiduary  matter,  is  manifeftly 
fhewn  by  thefe  experiments,  yet  they  do  not 
by.  any  means  prove,  that  the  fait  a<5tually 
exifted  in  the  recent  chalybeate.  On  the 
contrary  it  appears  probable,  that  it  is  the 
produ(^l*  of  the  feveral  operations  to  which 

*  Mr.  KIrwan,  in  his  "  EfTay  on  the  Analyfis  of  Mineral 
Waters,"  in  which  he  has  fo  much  contributed  to  the  advance- 
ment of  that  part  of  chemical  fcience,  exprcffes  a  belief  that  the 
fulphat  of  iron,  which  has  occafionally  been  difcovered  in  mineral 
waters,  did  not  exift  in  thofe  waters,  previous  to  the  analytic 
procelTes  to  which  they  were  fubjedted. 
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the  water  has  been  fubmitted.  This  I  think 
may  be  inferred,  not  only  from  the  tin£ture 
of  galls  not  tinging  the  recent  chalybeate 
black,  but  alfo  from  the  conftant  formation 
and  precipitation  of  fab-fulphat,  which  hap- 
pens whenever  the  water  is  expofed  to  a 
procefs  of  oxygenation.  For  it  is  reafonable 
to  fuppofe,  that,  whilft  on  one  hand,  a  procefs 
of  oxygenation,  and  confequent  Reparation  of 
oxyd  of  iron  from  the  acid  which  held  it  in 
folution  takes  place,  the  portion  of  acid  thus 
iiberated,  will  unite  with  as  much  of  the 
fuperoxygenated  oxyd,  as  it  will  be  capable 
of  combining  with,  and  thus  a  quantity  of 
the  red,  or  fuperoxygenated  fulphat  will  be 
generated.  This  queftion  however,  is,,  in  the 
prefent  inftance,  a  mere  matter  of  curiofity, 
fmce  it  cannot  afFed  in  any  material  manner 
the  former  refults  obtained,  either  as  to  the 
abfolute  quantity  of  iron  in  the  chalybqate, 
or  as  to  the  nature  of  its  combination. 
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§  XI 11.  Mur'uit  uf  iron, 

T  have  fuggefted  in  a  former  part  of  this 
paper,  the  pofhbility  of  lome  muriat  of  iron 
being  contained  in  the  water.  This  conjec- 
ture, the  experiments  above  related,  do  not 
precifely  contradid,  but  they  render  it  ex- 
tremely improbable. 

In  the  iirft  place  it  mufl  be  remembered, 
that  if  any  muriated  iron  did  exift  in  the 
water,  it  could  only  be  in  a  very  minute 
quantity,  fuice  it  mufl  have  made  part  of  the 
fmall  portion  of  red  fulphat  of  iron  which 
was  eftimated  from  the  preceding  experiments, 
both  thefe  falts  being  equally  foluble  in 
alcohol. 

Had  the  fpirituous  foluticn  contained  no 
other  falts  but  the  red  fulphat  or  muriat  of 
iron,  the  prefence  or  abfence  of  the  latter 
would  have  been  eafily  demonftrated  by  nitrat 
of  filver,  or  any  other  tell  of  muriatic  acid. 
But  in  this  cafe,  as  it  will  be  proved  hereafter, 
the  muriats  were  difcovered,  which  prevented 
my  obtaining  an  abfolute  proof  of  the  water 
being  perfedly  free  from  the  prefence  of 
muriated  iron. 
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§  XIV.  Zulphat  of  lime.- 

ExPER.  I. — Oxalat  of  ammonia  being 
added  to  a  folution  of  lo  grains  of  refidue, 
the  iron  of  which  had  been  previoufl)'-  fepa- 
rated  by  fucclnat  of  ammonia,  a'  confiderable 
turbidnefs  inftantly  took  place,  and  a  white 
precipitate  leadily  fubfided,  which,  dried  as 
ufual,  weighed  4.1  grains. 

Having  had  every  reafon  to  conclude  from 
fome  of  the  preUminary  experiments,  men- 
tioned in  a  former  part  of  this  paper,  that 
the  lime  exifted  in  the  water  in  the  ftate  of 
iulphat,  it  remained  to  be  determined,  what 
quantity  of  felenite  correfponded  to  the  4.  i 
grains  of  oxalat  of  lime,  obtained  from  10 
grains  of  refidue. 

Not  finding  in  any  chemical  works  any  fa£ts 
from  which  I  could  immediately  deduce  the 
folution  of  this  queflion,  I  made  the  following 
comparative  experiment : 

ExPER.  II. — A  fpecimen  of  the  pureft 
native  felenite  that  I  could  procure,  was  pul- 
verized and  boiled  to  faturation  in  diftilled 
water.  This  folution  was  decanted,  and  the 
clear  fluid  evaporated  to  drynefs  in  the  tem- 
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perature  of  1 60^.  Five  grains  of  the  felcnltc 
thus  obtained  and  dried,  being  rediffolved  in 
water,  and  afterwards  precipitated  by  oxalat 
of  ammonia,  and  dried  at  160°,  weighed 
4.25  grains ;  which  is  equivalent  to  1 17  parts 
of  felenite,  for  100  parts  of  oxalat  of  ammo- 
nia. Confequently  the  following  formula, 
4-^5 'S=4-^'  ^>  will  give  4.82  grains,  as  the 
quantity  of  felenite  contained  in  10  grains  of 
refidue,  dried  at  i6o** 


§  XV.  j^lujn  and  Epfom  fait. 

The  prefence  of  thefe  two  earthy  fulphats 
in  the  water,  being  by  no  means  improbable, 
I  tried  to  difcover  them  in  the  following 
manner. 

*  This  efHinate  of  courfe  fuppofes  that  felenite  is  the  only 
calcareous  fait  prefent  in  th&  water.  Muriat  of  lime,  which  is 
often  found  in  mineral  waters,  could  not  be  expedted  in  this, 
fince  its  exiftence,  except  in  extremely  minate  quantities,  is 
incompatible  with  fulphat  of  iron.  In  confirmation  of  this,  I 
tried  the  muriatic  falts  obtained  from  the  folution  in  alcohol 

XIII.  exp.  i),  with  oxalat  of  ammonia,  which  occafioned 
only  a  v.ery  flight  cloud,  without  any  ponderable  precipitat. 
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ExPER.  I. — The  portion  of  refidue  which 
had  been  left  in  the  filter  (§  XII.  exper.  i ), 
by  the  folution  in  alcohol,  was  diflblved  in  a 
quantity  of  diftilled  water,  not  fufficient  to 
take  up  any  confiderable  quantity  of  felenite, 
and  the  filtered  folution  was  evaporated  in  a 
temperature  not  exceeding  80°.  As  the  eva- 
poration advanced,  regular  cubic  cryftals  de- 
pofited  themfelves  on  the  bottom  of  the  vefTel ; 
and  when  it  was  completed,  there  appeared 
alfo,  befides  the  cryflals  (which  formed  the 
greatefl  part  of  this  refidue),  a  minute  quan- 
tity of  a  yellowifh  powder,  coUeded  in  the 
centre  of  the  cup,  and  a'  kind  of  fnow-like 
eflflorcfcence  flightly  fpread  over  it.  But  no 
other  cryftals  but  thofe  jufl  mentioned  could 
be  difcovered.  The  whole  of  this  refiduary 
mafs,  dried  as  ufual,  weighed  precifely  5 
grains.  But  the  heat  applied  in  the  procefs 
of  drying,  was  not  fufficient  to  deprive 
the  cryftals  of  their  water  of  cryflallization. 
From  the  form  of  thefe  cryftals,  from  their 
decrepitation  on  being,  heated,  and  their  well 
known  tafte,  there  could  be  no  doubt  but 
that  they  were  muriat  of  foda. 
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ExPER,  11. — In  order  to  obtain  more  pofi- 
tive  information  in  this  refpccSt,  and  alfo  to 
al'certain  the  nature  of  the  fmall  portion  of 
uncryftallized  matter  mixed  with  the  cryftals, 
the  refidue  of  5  grains  above  mentioned,  was 
mixed  with  about  2  ounces  of  diftilled  water, 
which  rediflblved  the  whole  of  it,  with  the 
exception  of  a  very  minute  quantity  of  a 
yellowifh  powder.  The  following  tefts  were 
then  tried  : 

(a J  Pruffiat  of  iron  produced  a  pale  green 
colour,  and  a  precipitate  weighing  Aths  of  a 
grain. 

fb)  Oxalat  of  ammonia  occafioned  a  pre- 
cipitate weighing  1.6  grains. 

(cj  Nitrat  of  filver,  and  muriat  of  barytes, 
both  produced  copious  precipitates. 

(d)  A  folution  of  platina  in  nitro-muriatic 
acid,  produced  no  precipitate  whatever.* 

(e)  The  fmall  quantity  of  undifFolved 

*  This  teft  is  exceedingly  convenient  and  decifive  with  regard 
to  the  prefence  of  potafh,  as  it  forms  a  didinft  and  immed'atc 
pecipitate  with  the  fmallefl;  poition  of  this  alkali,  or  any  !.>f  its 
compounds,  whilll  it  is  not  at  all  affeded  by  the  mineral  alkali. 
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yellow  powder,  which  weighed  at  moft  —tlx 
of  a  grain,  proved  to  be  fuhfulphat  of  iron.  * 
fJ'J  After  the  complete  removal  of  the  iron 
and  lime,  the  remaining  foliuion  was  tried 
both  with  pure  ammonia  and  pure  potafh, 
which  occafioned  no  cloud  or  precipitate  what- 
ever ;  whilft  the  leaft  quantity  of  any  earthy 
fait,  added  to  this  folution,  was  readily  dif- 
covered  by  the  alkali. 

From  thefe  experiments  I  inferred,  that 
the  5  grains  foluble  in  water  confifted  of  about 

2  grains  of  fulphat  of  iron  and  feleniie,  and 

3  grains  of  muriat  of  foda  :  and  from  the  laft 
refult  in  particular,  I  concluded,  that  neither 
alum,  nor  fulphat  of  magnefia,  were  con- 
tained in  the  water. 

*  It  may  be  obferved  that  the  quantity  of  fulphat  of  iron  yet 
difcovered,  either  in  the  fpirituous  or  the  watery  folution,  does 
not  amount  to  more  than  z  grains,  inftead  of  the  7  graius  which 
the  20  grains  of  refidue  under  examination  Ihould  contain, 
according  to  my  former  ftatements.  But  the  remaining  5  grains 
were  found  in  the  ftate  of  fubfulphat,  in  the  refidue  infolubic 
both  in  alcohol  and  water,  which  confifted  entirely  of  felenite 
and  fubfulphat  of  iron. 
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§  XVI.  Muriats  of  Alum'ine  and  Magnefa, 

ExPER.  1. — Twenty  grains  of  refidue  were 
rediflblved  in  dilute  muriatic  acid,  and  boiled 
with  prulliat  of  potafh,  till  the  iron  was  com- 
pletely removed.  The  folution  was  after- 
wards neutralized,  and  the  lime  feparated  by 
oxalat  of  ammonia.  A  folution  of  pure  pot- 
afh being  then  added,  in  order  to  precipitate 
the  alumine  and  magnefia,  whitifh  flakes  gra- 
dually fubfided,  which  being  collected  on  a 
filter,  and  dried  at  i6o%  weighed  2.1  grains. 

ExPER.  II.— -This  precipitate  was  boiled  in 
a  folution  of  pure  potafh,  with  a  view  to  dif- 
folve  the  alumine,  and  thus  feparate  it  from 
the  magnefia,  which  is  not  foluble  in  alkali. 
This  folution  being  allowed  to  cool,  foon  de- 
pofited  a  whitifh  powder,  and  the  fluid,  which 
continued  fomewhat  turbid,  being  decanted 
off,  the  \vhite .  powder,  dried  as  ufual,  was 
found  to  have  lofl  about  half  of  its  weight. 

From  thefe  firft  refuits  I  naturally  conjec- 
tured, that  the  2.1  grains  confifted  of  nearly 
equal  parts  of  alumine  and  magnefia.  This 
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however,  as  it  will  foon  appear,  was  contra- 
dided  by  fubfequent  experiments. 

ExPER.  III. — The  whitifh  powder  info- 
hible  in  potafh  being  examined,  proved  to 
be  magnefia,  mixed  with  a  fmall  quantity  of 
lime,  which  was  readily  difcovered  by  the 
oxalic  teft.  But  the  fuppofed  folution  of  alu- 
mine  in  potafh,  being  allowed  to  ftand  for 
fome  time,  depofited  a  further  quantity  of  a 
whitifh  powder,  and  the  clear  alkaline  liquor 
being  boiled  with  muriat  of  ammonia,  pro- 
duced no  precipitation  whatever,  which  led  me 
to  fufpe£t  that  the  whole  of  the  original  pre- 
cipitate (cxper.  i)  was  magnefia,  with  the  ex- 
ception of  the  minute  quantity  of  lime  jufl 
mentioned. 

ExPER.  IV. — In  hopes  to  obtain  more  de- 
cifive  refults  on  this  fubjed,  and  in  order  to 
vary  the  lafl  experiments,  I  made  a  new  fo- 
lution of  I  o  grains  of  refidue,  from  which  the 
iron  was  precipitated  by  fuccinat  of  ammonia. 
But  from  this  folution,  treated  like  the  former 
with  cauftic  alkali,  I  could  obtain  no  earthy 
precipitate. 
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PER.  V. — ^This  circumftanGe,  as  It  ap- 
peared afterwards,  was  fimply  owing  to  the 
ftate  of  very  great  dilution  in  which  the 
earthy  fait  exifted  in  this  fokition  ;  but  before 
I  was  aware  of  this,  an  idea  occurred  to  me, 
that  the  non-appearance  of  a  precipitate  in  this 
cafe,  might  pofTibly  arife  from  the  previous 
application  of  fuccinat  of  ammonia.    In  order 
to  afcertain  this  point,  I  prepared  artificial 
folutions  of  muriat  of  alumine,  and  muriat  of 
magnefia,  and  obferved,  that  on  pouring  a 
few  drops  of  fuccinat  of  ammonia  into  the 
former,  a  copious  precipitate  fubfided. 

It  appeared  therefore  ufelefs  to  profecute 
any  farther  my  inquiry  on  the  above  folution. 
But  this  property  of  fuccinat  of  ammonia,  to 
precipitate  alumine,  ftruck  me  as  being  new 
and  curious,  and  attraded  for  fome  time  my 
attention, 

(  A) — 1  fhall  no^  enter  here  into  all  the  par- 
ticulars of  jhe  inquiry  and  various  experi- 
ments refpeding  alumine  and  its  relations 
with  the  fuccinic  teft,  which  arofe  from  the 
circumftance  juft  related ;  but  as  the  fubjed 
is  by  no  means  unconnected  with  the  objed 


587 


of  this  eflay,  and  as  fome  explanation  may  be 
of  ufe  to  facilitate  the  application  of  this  teft 
to  the  examination  of  folutions  of  alumine,  I 
fliall  mention  the  following  general  refults : 

I  ft,  That  fuccinat  of  ammonia  precipitates 
alumine  from  its  combinations,' readily  and 
entirely,  provided  there  be  no  confiderable 
excefs  of  acid,  in  which  cafe  the  folution  muft 
be  previoufly  neutralized. 

2dly,  That  this  tell"  does  not  appear  to  have 
any  action  on  magnefia  or  its  compounds, 
and  will  therefore  in  many  cafes  afford  a 
more  convenient  difcriminating  teft,  between 
this  earth  and  alumine,  than  the  boihng  with 
potafti,  which  was  generally  reforted  to.  * 

3dly,  That  if  a  folution  of  loo  parts  of 

♦  Since  this  was  written,  I  have  feen  in  the  Journal des  Mlnes-y 
X°  70,  a  paper  on  Yttria,  by  Mr.  Ekeberg,  in  which  tlie  author 
notices  the  property  of  fuccinat  of  ammonia  to  precipitate  glucine, 
which  is  another  common  feature  between  this  earth  and  alu- 
mine. But  I  do  not  find  that  either  Mr.  Ekeberg  or  any  other 
writer  has  noticed  the  property  of  this  teft  with  regard  to  alur. 
mine.  On  the  contrary  I  obferve,  that  the  celebrated  chenjift 
Klaproth  (Analytical  Eflliys,  vol.  ii),  in  his  analyfis  of  the 
Gadolinite,  a  mineral  which  contains  a  fmall  quantity  of  alu- 
mine, precipitated  the  iron  by  fuccinat  of  ammonia,  without 
remarking  the  property  alluded  to,  although  it  could  not  fjwi  to. 
have  fome  influence  on  the  fefult. 
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odahedral  cryftals  of  alum  be  decompofed 
by  fuccinat  of  ammonia,  the  precipitate,  cal- 
cined in  a  red  heat,  weighs  cxadly  12, 
This  refult  I  offer  with  the  more  confidence, 
as  it  agrees  perfedly  with  Mr.  Kirwan's 
ftatement,  a  coincidence  which  I  did  not  notice 
until  I  had  completed  my  own  experiments. 

4thly,  That  if  a  fimilar  folution  be  decom- 
pofed by  pure  ammonia,  the  precipitate,  cal- 
cined in  the  fame  manner,  gives  precifely  the 
fame  weight. 

5thly,  That  however  there  is  this  difference 
between  the  precipitates  produced  from  alum 
by  fuccinat  of.  ammonia,  and  thofe  obtained 
from  pure  ammonia,  that  in  the  firft  inftance, 
the  precipitate,  dried  at  160%  is  white  like 
ftarch,  and  weighs  35;  whilft  in  the  latter,  the 
precipitate,  dried  in  the  fame  manner,  fhrinks 
to  a  brownifh  powder,  fomewhat  refembling 
glue  coarfely  pulverized,  and  weighs  only  15, 
inftead  of  35.  * 

*  It  has  been  fhewn  by  my  Ingenious  frienil  Mr.  Theodore 
I)e  Saufllire,  in  his  valuable  paper  on  alumiae  (publiflied  in  the 
journal  de  Phyftque,  vol.  52),  that  this  peculiar  colour  and 
ftirinking  of  alunaine,  depends  on  the  great  proportion  of  water 
in  the  folution  from  which  it  is  precipitated  ;  and  that  this  ap- 
pearance is  entirely  prevented,  by  ufing  a  concentrated  folutioa 
of  alum. 
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6th1y,  That  if  loo  parts  of  pure  alumuie 
prepared  from  alum,  and  brouglit  to  the 
confluence  of  a  pafte,  *  be  diffolved  in  ful- 
phuric  acid,  and  afterwards  precipitated  by 
fuccinat  of  ammonia,  and  calcined  in  a  red 
heat,  the  refidue  will  be  cxadly  equal  in 
weight,  to  that  procured  by  calcining  in  the 
fame  manner,  without  any  previous  folution 
and  precipitation,  a  fimilar  quantity  of  pure 
alumine  taken  from  the  fame  mafs. 

ExPER.  Vr. — Being  now  poffefTed  of  a 
direct  mode  of  precipitating  alumine,  I  made 
a  folution  of  i  o  grains  of  refidue,  and  after 
precipitating  the  iron  from  it  by  prufTiat  of 
potafh,  and  the  lime  by  oxalat  of  ammonia, 
I  added  fuccinat  of  ammonia.    But  not  the 

*  I  procured  this  pafte  by  precipitating  a  folution  of  alum  by 
pure  ammonia,  and  afterwards  wafliing  the  precipitate  repeatedly 
in  great  quantities  of  diftiiled  water,  and  heating  it  gently  once 
or  twice  with  ammonia.  The  water  at  laft  came  off  perfedly 
free  from  fulphuric  acid  ;  and  a  portion  of  the  palte  thus  pre- 
pared, being  diffolved  in  muriatic  acid,  and  a  ftrong  folution  of 
rauriatcd  bar^-tes  added,  a  flight  cloud  only  was  produced, 
without  any  diftinft  precipitate.  And  as  nitrat  of  barytes  pro- 
duced no  cloud  whatever,  I  fufpedled  that  the  flight  effeft  of 
muriated  barytes  might  poffibly  be  one  of  thofe  anomalies, 
fuch  as  Mr.  Kirwan  has  obfervcd  with  regard  to  muriat  of 
magnefia,  quite  independent  of  the  prefeace  of  any  foreign 
fdbftance. 
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leafl:  effedl  was  produced,  although  cauftlc 
alkali  occafioned  a  precipitate,  and  although 
the  leafl:  quantity  of  muriat  of  alumine  pro- 
duced an  immediate  cloudinefs.  This  expe- 
riment, which  I  repeated  feveral  times  with 
the  fame  refult,  appearing  fufficiently  decifive, 
with  regard  to  the  abfence  of  alumine  in  the 
Brighton  chalybeate,  my  attention  was  now 
exclufively  direded  to  the  magnefia,  the  pre- 
fence  of  which  had  been  proved  by  former 
experiments.* 

ExPER.  VII. — Magnefia, in  this  inftance,  as 
it  has  been  fhewn  before  (§  XV.  exper.  2.  f), 
could  only  be  fuppofed  to  exift  in  the  state 

*  Whilft  this  fheet  was  printing,  I  accidentally  obferved,  that 
muriat  of  alumine  was  decompofed  by  the  prufliat  of  potadi 
which  I  iifed  in  my  experiments,  and  which,  I  have  every  reafon 
to  fappofe,  had  been  prepared  with  fufficient  care  and  accuracy. 
I  have  fince  found  upon  inquiry,  that  this  property,  though  not 
genarally  known,  has  been  noticed  by  fome  chemifh,  and  pro^ 
blibly  belongs  to  all  pruffiated  alkalies,  in  whatever  manner  they 
have  been  prepared.  No  conclufion  therefore,  refpefting  the 
non-existence  of  muriat  of  alumine,  can  be  deduced  from  the 
above  experiment,  rior  from  any  other  procefs  in  which  the 
pruflic  teft  has  previoufly  been  ufed.  But  from  many  other  cir- 
cumftances,  and  pjvrticularly  from  the  refults  obtained  in  the 
analyfis  by  alcohol,  it  appears  fufficiently  obvious,  that  muriat  of 
alumine  (unlefs  it  be  in  extremely  fmaU  quantity),  cannot  exift 
in  the  water. 
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of  murlat.  In  attempting  to  eflimate  the 
quantity  of  this  fah,  I  had  again  recourfe  to 
alcohol.  20  grains  of  refidue  were  put  into 
a  phial,  with  about  120  grains  of  alcohol  of 
the  fpecific  gravity  of  8  i  o.  The  undiffolved 
part  was  allowed  to  fubfide,  after  fhaking  the 
folution  repeatedly,  and  letting  it  ftand  for 
feveral  hours.  The  clear  fluid  being  then 
decanted  off,  and  a  folution  of  carbonat  of 
ammonia  fully  faturated  with  carbonic  acid, 
being  added,  the  mixture  became  thick  and 
turbid,  and  paffed  to  a  dirtj  brown  colour. 
This  muddy  fluid  being  filtered,  and  phofphat 
of  fcda  added  to  the  clear  folution,  a  cloudi- 
nefs  immediately  appeared,  and  in  a  few 
minutes  a  white  powder  fubfided,  which, 
when  dried  at  a  temperature  not  exceeding 
100°,  weighed  2.8  grains. 

The  precipitate  obtained  by  this  method*, 
being  a  triple  fait,  compofed  of  phofphoric 

*  This  very  eafy  and  valuable  method  of  precipitating  mag- 
nefiaj  was  firft  fuggefted  by  Dr.  WoUafton.  Jt  is  obvioufly 
founded  upon  the  property  which  fully  neutralifed  carbonat  of 
ammonia  pofTeffes,  firft  to  diflblve  the  carbonat  of  magnefia 
which  is  formed  in  confequence  of  a  double  elective  attrafiion, 
and  aftenvards  to  yield  the  earth  to  the  phofphoric  acid, 
ij'ith  which,  and  the  ammonia,  it  forms  a  triple  fait.  With 
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acid,  magnefia  and  volatile  alkali,  (the  fame 
combination  which  Mr.  Fourcroy  has  dif- 
covered  in  the  bladder  of  a  horfe,  and  Dr. 
Wollafton  has  shewn  to  compofe  one  of  the 
concretions  which  are  formed  in  the  human 
bladder),  my  next  objed  was  to  determine, 
by  a  comparative  experiment,  what  quantity 
of  muriat  of  magnefia  was  required  to  form, 
by  the  procefs  above  mentioned,  a  known 
quantity  of  this  triple  fait. 

ExPER.  VIII. — For  this  purpofe,  I  evapo- 
rated to  drynefs  a  folution  of  muriat  of  mag- 
nefia, in  a  heat  of  I6o^  5  grains  of  the  refidue 
thus  obtained  were  diffolved  in  water,  and  both 

regard  to  the  preparation  of  the  carbonat  of  ammonia.  Dr. 
Wollaflon's  method  confifts  fimply  in  pulverifing  a  quantity  of 
the  common  carbonat,  and  cxpofing  it  for  a  few  hours  to  the 
aftion  of  the  atmofphere,  thinly  fpread  on  a  piece  of  paper.  I 
found  that  lOO  grains  of  common  carbonat  of  ammonia  recently 
fublimed,  being  treated  in  this  manner,  were  reduced  to  57 
grains  :  and  a  folution  of  fait  thus  prepared  had  no  fraell  what- 
ever. But  no  certain  inference  can  be  drawn  from  this  experi- 
ment, refpedting  the  proportions  of  carbonic  acid  and  volatile 
alkali  in  the  common  carbonat,  fince  (as  Mr.  Davy  has  (hewn  in 
his  excellent  treatife  on  the  nitrous  oxyd),  thofe  proportions 
vary  confiderably  according  to  the  degree  of  heat  with  which 
this  fah  is  fublimed. 
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carbonat  of  ammonia,  and  phofpliat  of  foda 
were  fucceflively  added,  as  in  the  former 
experiment.  The  precipitate,  dried  in  a  heac 
not  exceeding  ioo%  weighed  7.8  grains;  and 
the  fame  was  reduced  to  7  grains,  by  raifmg 
the  heat  to  120°.  It  appeared  in  the  form 
of  an  impalpable,  and  nearly  taftelefs  white 
powder. 

This  refult  therefore,  combined  with  that  of 
the  former  experiment,  gives  1.79  grains 
(-58:5  =  28:  179),  as  the  quantity  of  muriat 
of  magnefia  contained  in  the  20  grains  of 

I 

refidue. 

ExPER.  IX. — In  order  to  know  what 
quantity  of  pure  magnefia  the  above  2.8 
grains  of  triple  fait  contained,  I  made  the 
following  comparative  experiment:  * 

Five  grains  of  magnefia,  prepared  by  ex- 

*  It  may  be  obferved,  that  in  the  comparative  experiments,  I 
have  generally  ufcd  but  fmall  quantities  of  the  fubftance  to  be 
examined,  though  it  would  have  been  very  eafy  to  employ  larger 
quantities  of  materials.  But  it  appears  to  me,  that  generally 
fpeaking,  there  is  feldom  any  thing  to  be  gained  by  making  ex* 
periments  of  inquiry  upon  a  large  fcale  ;  whilft  on  the  »contf ary, 
fmall  quantities  are,  -with  proper  management,  more  fufccptlble 
of  giving  expeditious  as  well  as  accurate  refults,  particularly  when 
the  proccfles  of  filtering  and  drying  are  concerned. 
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pofing  for  about  a  quarter  of  an  hour,  common 
calcined  magnefia  to  a  red  heat,  fo  as  to  be 
certain  that  all  the  moifture  and  the  carbonic 
acid  had  been  expelled,  were  dilTolved  in  mu- 
riatic acid,  and  precipitated  as  in  exper.  7. 
The  triple  fait  being  collected  on  a  filter,  and 
thoroughly  dried  in  a  heat  not  exceeding  100*, 
weighed  26.3  grains.  Confequently  2.8  grains 
of  this  fait,  or  1.79  grains  of  muriat  of  mag- 
nefia, contained  only  0.53  grains  of  pure 
magnefia;  a  proportion  which  is  equivalent  to 
100  grains  of  triple  fait  dried  at  100°,  for  19 
of  magnefia  prepared  in  the  manner  juft  de- 
fcribed.  I  dried  the  26.3  grains  of  triple  fait 
at  a  temperature  not  exceeding  100°,  fearing 
that  it  might  be  decompofed  by  a  greater  heat; 
but  I  was  rather  furprifed  to  find,  that  being 
afterwards  expofed  to  a  heat  of  160°,  it  loft 
only  2  grains. 


§  XVII.   Sulphuric  acid. 

In  order  to  afcertain  the  quantity  of  ful- 
phuric  acid  in  the  chalybeate,  a  folution  of 
nitrat  of  barytes  was  added  to  a  pint  of  the 
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"Water  (equivalent  to  8t  grains  of  folic!  refidue), 
which  precipitated  from  it  6.8  grains  of  ful- 
phat  of  barytes*  ;  a  quantity  which,  fuppofmg 
this  fait  to  contain  0.33  of  acid,  accord- 
ing to  the  afTertion  of  Fourcroy  and  Kirwan, 
would  correfpond  to  2.24  grains  of  fulphuric 
acid  in  a  pint,  or  2,64  in  10  grains  of  the 
refidue. 

§  XVIII.  Muriatic  acid  and muriat  offoda. 

Ex  PER.  I. — Ten  grains  of  refidue  were 
diflblved  in  very  dilute  nitric  acid,  and  nitrat 
of  filver  was  added,  in  order  to  feparate  the 
muriatic  acid.  The  precipitate  dried  as  ufual, 
■weighed  precifely  6  grains  ;  a  quantity  which, 
(if  according  to  Mr.  Kirwan,  f  100  parts 
of  muriated  filver  contain  16  parts  of  acid) 
would  make  0.96  grains  of  muriatic  acid  in 
10  grains  of  refidue. 

(A)  With  regard  to  the  quantity  of  muriat 

♦  Ten  grains  of  refidue  would  therefore  have  yielded  8  grains 
of  fulphated  barytes  dryed  at  i6o*. 

•j-  See  Kirwan  on  Mineral  Waters,  table  IV.  Mr.  Kirwan's 
precife  eltimate  is  -VVl^     acid,  the  fait  being  dried  at  130'. 


396 


of  foda,  It  will  be  found  that  if  according  to 
Dr.  Black's  llatement*,  235  grains  of  luna 
cornea  are  equivalent  to  100  grains  of  com- 
mon fair,  the  above  6  grains  of  muriated  filver 
will  reprefent  2.5  grains  of  muriat  of  foda: 
and  by  deduding  from  thefe  2.5  grains, 
0.7  grains  (which  may  be  confidered  as  an 
adequate  allowance  for  the  0.89  grains  of 
muriat  of  magnefia  difcovered  in  XVI.  exper. 
7  &  8),  the  quantity  of  muriat  of  foda  will 
be  reduced  to  1.8  grains,  in  10  grains  of 
refidue. 

§  XIX.  "Examijiation  of  the  fediment  depo- 
Jitcd  by  the  chalybeate^  and  of  the  cha?iges  which 
the  water  undergoes  by  long  expofure  to  the 
atmofphcre. 

(A)  I  have  mentioned  at  the  beginning  of 
this  paper  a  copious  earthy  or  ochry  fediment 
which  is  formed  wherever  the  water  has  been 
fufFered  to  ftagnate.    Some  of  this  fubftancc 

•  See  Tranfad^ions  of  the  Royal  Society  of  Edinburgh  III. 
n6. 
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I  which  I  had  colleded  and  hroiight  with  me 

i  in  a  muddy  ftate,  became  in  a  few  weeks  hard 
and  friable  Hke  ochre,  of  which  it  had  exadly 

'  the  colour  and  appearance.  Being  flightly 
examined,  it  appeared  to  contain  iron,  in  the 

i  ftate  (partly  at  leaft)  of  fubfulphat ;  lime, 
chiefly  in  the  ftate  of  carbonat  j  and  a  fmall 
portion  of  argillaceous  earth.  The  two  laft 
ingredients,  there  is  every  reafon  to  fuppofe, 
are  merely  -conveyed  and  depofited  by  the 
water,  without  having  ever  been  chemically 
combined  with  it. 

(B)  With  regard  to  the  pond  before  men- 
tioned, formed  by  the  fuperfluous  water  from 
the  Wick  chalybeate,  I  found  on  examination, 
I  that  a  pint  of  it  contained  only  3-  grains  of 
folid  matter,  in  which  I  difcovered  nearly  the 
'  fame  ingredients  as  in  the  frefh  chalybeate, 
j  except  that  the  whole  of  the  iron  had  dif- 
appeared.    The  nature  of  this  water,  how- 
fever,  muft  vary  exceedingly  according  to  the 
weather  and  the  feafon  ;  fmce  heavy  rains 
muft  always  dilute  its  contents,  and  fometimes 
occafion  the  introdudion  of  various  other  in- 
gredients. 
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§  XX.  He  capitulation^  and  conchifion. 

On  recapitulating  the  various  refults  of  this 
analyfis,  in  order  to  prefent  them  in  one  view, 
it  appears,  that  loo  parts  of  the  folic!  refidue 
obtained  by  evaporation  from  the  Brighton 
chalybeate,  and  dried  at  the  temperature  of 
1 60°,  have  given  : 

GRAINS. 

Sulphat  of  iron  -  21.2 
Sulphat  of  lime  -  48.2 
Muriat  of  foda  -  18. 
Muriat  of  Magnefia  8.9  ^  at 
Siliceous  earth    -  1.7 
Lofs    -    -    -    -  2.0 

100  - 

And  a  pint  of  the  water  (which  is  equal  to 
8.5  grains  of  the  folid  refidue)  contains: 

Carbonic  acid  gas,  about  2^  cubic  inches, 
or  j^th  part  of  its  volume ; 


5  equal  1035.3  grs.otcryt- 
■■■  itallizcd  gretn  fulphat. 


Dried 


Sulphat  of  iron  -  1.80" 

Sulphat  of  lime  -  4*09 

Muriat  of  foda  -  1.53 

A  /T     •         r               r  Dried 

Muriat  or  magneiia   75  y  at 

Siliceous  earth  -  -  14 

Lofs  -    -    -    -  -  19 


GRAINS 

<  equal  to  3  grains  of  cryi-« 
(  tallizeJ  grccij  fulphat. 


8.50.  - 


I  fliall  not  prolong  this  paper  by  remarka 
on  the  application  of  the  Brighton  chalybeate 
to  the  cure  of  difeafes,  as  I  have  no  perfonal 
experience  of  its  medicinal  properties.  But  I 
may  be  allowed  to  point  out  the  confiderable 
proportion  of  active  ingredients,  and  more  par- 
ticularly of  iron,  which  it  contains,  compared 
to  other  fprings  of  an  analogous  compofition. 
Tlie  chalybeate  of  Tunbridge,  for  infiance^ 
which  has  long  been  judly  celebrated  for  its 
medicinal  virtues,  contains,  according  to  Dr. 
Babington's  analyfis,  no  more  than  i  grain  of 
oxyd  of  iron  in  a  gallon  ;  whilft  the  Brighton 
fpring  holds  in  one  pint,  more  than  an  equal 
quantity  of  the  fame  oxyd.  It  is  true  that 
the  chemical  compofition  of  the  two  fprings 
is  very  different,  fmce  in  the  one,  the  iron  is 

2  D  2 
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fufpended  by  a  mineral  acid,  whilft  in  the 
other,  it  is  held  in  folution  by  a  gafeous  men- 
ftruum.    But  experience  has  Ihewn  that  the 
fpecific  efFeds  of  iron  on  the  human  frame, 
do  not  materially  differ,  whether  it  be  taken 
in  the  ftate  of  carbonat,  or  of  fulphat,  or  of 
plain  oxyd,  or  in  any  other  form,  provided 
the  metal  be  nearly  in  the  fame  ftate  of  oxy- 
dation  ;  although  it  muft  be  allowed  that  there 
may  be  differences  in  the  degree  of  that  effect, 
as  well  as  in  the  manner  in  which  the  acid, 
or  vehicle  of  the  metal,  affeds  the  organs  of 
digeftion,  in  particular  individuals.    It  may 
be  obferved  alfo,  that  this  fprlng  contains  a 
quantity  of  neutral  falts,  which  may  probably 
be  of  ufe  in  affording  a  gentle  ftimulus  to  the 
flomach  and  inteftines,  and  thus  contributing 
to  infure  the  beneficial  effects  of  its  ferrugi- 
nous ingredients.    It  is  therefore  very  reafon- 
able  to  fuppofe,  that  the  Brighton  chalybeate 
is  likely  to  be  of  confiderable  ufe  in  difeafes 
which  require  the  tonic  powers  of  this  kind 
of  medicines  ;  and  from  the  peculiarly  advan- 
tageous fituation  of  that  fpring,  there  is  every 
reafon  to  exped,  that  at  no  diftant  periodj^ 
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Its  medicinal  qualities  will  be  more  generally- 
acknowledged.  * 

Before  I  conclude,  I  muft  beg  leave  to 
mention  a  circumftance  refpeding  the  medi- 
cinal efFed:  of  this  chalybeate,  w^hich  I  have 
learnt  from  Dr.  Tierney.  This  gentleman  has 
obferved,  that  in  common  with  moft  mineral 
waters  of  this  kind,  it  is  apt  to  occafion  in 
fome  individuals  a  degree  of  naufea  and  a 
fenfe  of  weight  in  the  ftomach,  when  taken 
cold;  but  he  has  found  that  thofe  effects  gene- 
rally difappear,  if  the  water  be  drank  mode- 
rately warm.  This  remark  appears  to  me  im- 
portant, and  is  particularly  applicable  to  the 
Brighton  chalybeate,  as  its  analyfis  fhews,  that 
no  iron  is  precipitated,  nor  any  other  material 
change  produced,  by  applying  heat  to  it,  pro- 
vided it  be  done  quickly,  and  in  veffels  which, 
from  their  fhape,  expofe  but  a  fmall  furface  of 
the  water  to  the  adtion  of  the  atmofphere.  In 

*  Several  pradtitioners  at  Brighton,  have  been  for  fome  years 
in  the  habit  of  recommending  the  Wick  water  in  a  variety  of 
complaints.  Both  Dr.  Tierney  and  Mr.  Hall  have  told  me, 
that  they  have  had  frequent  opportunities  of  afcertaining  its 
beneficial  efFeds.  That  fpring,  however,  is  yet  comparatively 
fpeaking,  but  little  knowU;  and  feldom  rcforted  to* 
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the  Tunbridge  chalybeate,  on  the  contrary, 
fuch  a  method  would  be  quite  impracticable, 
fmce  the  water  cannot  be  heated,  without  the 
oxyd  being  immediately  precipitated." 
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OF  SULPHUREOUS  WATERS. 

The  laft  clafs  of  mineral  waters  which  we 
fhall  mention,  is  the  lulphureous  ;  or  thofe 
which  are  fo  ftrongly  impregnated  with  ful- 
phur,  united  either  to  hydrogen,  or  to  an 
alkali,  or  to  both,  as  thereby  to  acquire  very 
fenfible  qualities  of  fmeli  and  tafte,  and  to 
become  very  powerful  agents  on  the  human 
frame. 

We  meet  with  feveral  varieties  of  ful- 
phureous  waters,  fuch  as  hot  and  cold,  fimple 
or  faline,  and  the  like ;  and  by  a  happy  com- 
bination of  various  properties,  a  highly  valu- 
able medicine  is  fometimes  compofed. 

All  thefe  waters  are  at  once  dete6ted  by  the 
fmell,  which  is  very  fetid,  like  the  fcouring 
of  a  foul  gun-barrel,  or  like  rotten  eggs.  They 
have  befides,  a  tafte  which  is  peculiar,  and 
rather  fweetifh,  which  altogether  conftitutes  a 
drink  that  is  at  firft  very  unpalatable ;  but  it 
is  found  that  habit  remarkably  foon  reconciles 
the  drinker  to  this  naufeous  liquor. 

Sometimes  the  hepatic  ga^  is  fo  highly  fti,- 
perfatu rated  with  fulphur,  as  to  depofit  it 
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readily  in  the  form  of  pure  fublimed  fulphur 
on  the  upper  covering  of  wells,  and  other 
places,  through  which  it  pafles  for  a  confider- 
able  time.  In  all  cafes,  however,  the  quan- 
tity of  this  inflammable  is  veiy  fmall  in  any 
given  portion  of  water,  compared  to  the  in- 
tenfity  of  the  fenfible  properties.  None  of 
thefe  waters  will  bear  carriage  well  to  any 
diftance,  as  the  fulphureous  ingredient  is  con- 
fiderably  decompofed,  and  the  fulphur  fepa- 
rated  in  an  inactive  form,  by  mere  reft,  even 
in  clofe  vefTels.  Some  of  thefe,  however,  are 
more  permanently  fulphureous  than  others, 
which  depends  on  minute  chemical  differences, 
which  will  be  duly  noticed. 

As  fpecimens  of  the  cold  fulphureous 
waters,  the  only  kind  which  this  country 
poflefl^es,  v/c  fliall  give  an  account  of  the 
celebrated  Ij^jriugs  of  Harrogate  and  Moffat : 
as  examples  of  the  hot  waters  of  this  fpecies, 
we  fhall  mention  the  ftill  more  famous  ther- 
mal fountains  of  Aix-la-Chapelle,  and  thofe 
of  Bareges,  in  the  fouth  of  France',  and  with 
thefe  we  fhall  conclude  the  hiftory  of  the 
individual  mineral  waters. 
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HARROGATE  WATER. 

The  villages  of  High  and  Low  Harrogate 
are  fitiiated  in  an  agreeable  country,  in  the 
centre  of  the  county  of  York,  adjoining  to  the 
town  of  Knarefborough.  The  whole  of  this 
diftri(Sl  abounds  with  mineral  fprings  of  various 
qualities,  but  principally  fulphureous  and  cha- 
lybeate. Harrogate  in  particular  has  long 
enjoyed  confiderable  reputation,  by  poffeffing 
very  valuable  fprings  of  both  thefe  fpecies, 
and  fome  years  ago  the  chalybeate  was  the 
only  one  that  was  ufed  internally,  whilft  the 
fulphureous  water  was  confined  to  external 
ufe.  At  prefent,  however,  the  latter  is  em- 
ployed largely  as  an  internal  medicine. 

The  adjacent  country  is  ornamented  with 
a  variety  of  elegant  feats,  and  contains  the 
ancient  forefl;  of  Knarelhorough,  now  how- 
ever moftly  enclofed  and  cultivated.  The 
town  of  this  name  has  a  very  beautiful  and 
romantic  fite,  and  pofTefTes  a  variety  of  natu- 
ral curiofities  to  interefl  the  obferver. 

The  fulphureous  fprings  of  Harrogate  arc 
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four  in  number,  and  they  all  appear  to  take 
their  rife  from  a  large  bog  at  a  fhort  diftance 
from  the  wells.  (^)  This  bog  confifts  of  the 
remains  of  decayed  vegetable  matter,  forming 
a  black  fetid  half  fluid  mafs,  in  many  places 
four  or  five  feet  in  thicknefs,  which  every 
where  refts  on  a  bed  of  clay  and  gravel. 
From  hence  the  water  appears  to  pafs  under 
ground  through  ftrata  of  {hale ;  and  havihg 
undergone  a  natural  filtration  in  its  pafTage,  it 
rifes  perfe£lly  tranfparent  into  the  wells  where 
it  is  received  for  the  ufe  of  the  numerous  in- 
valids that  frequent  this  place. 

The  four  fulphureous  fprings  refemble  each 
other  clofely  in  all  their  properties  and  dif- 
tinguifhing  characters,  but  as  one  of  them  is 
much  more  ftrongly  impregnated  with  the 
fulphureous  principle  than  the  reft,  it  is  the 
only  one  ufed  for  drinking,  whilft  the  three 
others  are  devoted  to  the  fupply  of  the  baths. 
An  account  of  the  properties  of  the  drinking 
well,  will  be  fufficient  for  our  prefent  purpofe. 

This  water,  when  firft  taken  up,  appears 

(a)  See  a  very  clear  and  intereftlng  accouul-  of  this  water  i» 
Watfon's  Chemiqal  Eflays,  vol.  5,  1 7  86. 
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perfedly  clear  and  tranfparcnt ;  it  fends  forth 
a  few  air  bubbles,  but  not  in  any  remarkable 
quantity.  It  has  a  very  ftrong  fulphureous 
and  fetid  fmell,  precifely  like  that  of  a  damp 
rufty  gun-barrel,  or  bilge  water.  To  the  tafte 
it  is  bitter,  naufeous,  and  ftrongly  faline.  It 
is  however  a  remarkable  inftance  of  the  power 
of  habit  in  reconciling  the  palate  to  the  mod 
naufeous  tafte,  that  moft  perfons  very  foon 
come  to  drink  this  water  without  any  difguft:. 
"^This  water  lofes  its  tranfparency  when  ex- 
pofed  for  fome  hours  to  the  open  air,  and 
becomes  fomewhat  pearly  and  rather  greenifh 
to  the  eye  j  and  at  the  fame  time  the  fulphu- 
reous odour  abates,  and  at  laft  the  fulphur  is 
depofited  in  the  form  of  a  thin  film  on  the 
bottom  and  fides  of  the  veffel  in  which  it  is 
I  kept. 

The  fpecific  gra^'ity  of  the  water  when  frefli 
I  -drawn,  according  to  Dr.  Garnett's  experiment, 
is  1.0064. 

The  compofition  of  this  water  has  excited 
I  the  attention  of  feveral  very  ingenious  che- 
mifts,  and  the  obfervations  of  Short,  Watfon, 
I  and  others,  have  been  fully  confirmed,  and 


t 


408 


the  analyfir,  compleated,  by  Dr.  Garnett,  whofe 
account  vv^e  fliall  follow  implicitly,  (3) 

Different  re-agents  give  the  following  ap- 
pearances. 

Tindure  of  litmus  flightly  reddens  the 
water  when  frefh,  but  not  after  it  has  beea 
boiled. 

Chara£lers  written  on  paper  with  a  folution 
of  acetated  lead,  when  plunged  into  the  frefh 
water,  are  fooii  made  vifible  and  rendered 
nearly  black.  The  fame  happens  even  when 
the  paper  is  only  held  over  a  glafs  of  the  wa- 
ter, but  it  requires  a  longer  time  to  produce 
this  change.  Thefe  circumftances  fliew  that 
fulphur  is  both  contained  in  the  water,  and  is 
evolved  from  it  in  a  gafeous  form. 

ISIiti'ated  filver  gives  a  copious  precipitate 
with  the  water,  which  is  of  a  dirty  brown 
when  frefli  from  the  fpring ;  and  white  after 
the  water  has  been  boiled;  fhewing  the  pre- 
fence  of  fulphur  in  the  former  cafe,  and  of 
the  muriatic  acid  in  the  latter. 

The  acid  of  fugar  indicates  a  large  quantity 
of  calcareous  earth. 

A  folution  of  foap  is  immediately  curdled. 

{I)  See  «  A  Treatife  on  the  Mineral  Waters  of  Harrogate, 
by  J.  Garnett,  M .  D.  1 794" 
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Syrup  of  violets  Is  rendered  green  after 
flanding  for  fome  hours. 

No  appearance  of  any  thing  metallic  is  in- 
dicated by  the  ufual  tefts. 

By  boiling  a  quantity  of  the  frefh  water  in 
a  proper  veflel,  and  receiving  the  volatile  pto- 
liudts,  a  mixed  gas  v^^as  obtained  by  Dr.. 
Garnett,  in  the  proportion  of  34  cubic  inches 
in  the  gallon,  or  about  -7  of  the  bulk  of  the 
water.  This  is  compofed  of  carbonic  acid,  ful- 
phurated  hydrogen,  and  azotic  gas.  The  two 
former  might  be  expeded  to  be  contained,  the 
one  from  the  fmell,  and  the  other  from  the 
flight  alteration  in  the  colour  of  litmus ;  but  the 
latter  can  only  be  afcertained  by  experiment. 
The  azotic  gas  is  more  loofely  attached  to  the 
water  than  the  two  others ;  (c)  and  befides, 
a  large  quantity  of  it  is  conftantly  rifing  up 
through  the  water  at  the  fpring  head,  precifely 
in  the  fame  manner  as  at  Buxton  and  Bath. 

{c)  This  was  afcertained  by  receiving  the  gas  expelled  from 
the  fulphureous  water,  in  fuCceffive  phials  previouHy  filled  witli 
warm  water,  and  examining  each  fcparateiy.  The  firfl:  is  chiefly- 
azotic  gas,  but  the  carbonic  acid  and  fulphurated  hydrogen  are 
not  entirely  expelled  till  the  water  has  been  boiled  for  fome  mi- 
nutes. Thefe  fads  are  interefting  in  a  chemical  view,  probably 
mor9  than  in  a  medical. 
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Harrogate  water  likewife  contains  feveral 
fixed  faline  fubftances  which  are  left  after 
evaporation;  and  which  give  it  a  ftrong  bitter 
and  faline  tafte,  and  produce  fenfible  efFecits 
on  the  bowels  when  taken  largely. 

The  whole  contents  of  a  wine  gallon  of 
this  water  are,  according  to  Dr.  Garnett,  the 
following : 

grains 

Of  muriated  foda  —        ^^S*  5 

—  muriated  lime  —  13. 

—  muriated  magnefia        9 1 . 

—  carbonated  lime  —       J  ^»  5 

—  carbonated  magnefia       5.  5 

—  fulphurated  magnefia    i  o.  5 

754.  o 

And  for  the  gafeous  contents,  cubic  inches 
Of  carbonic  acid  gas    —  8 

—  azotic  gas    —       —  7 

—  fulphurated  hydrogen    1 9 

34 

Total,  one  ounce  and  a  half  and  thirty-four 
grains  of  folid  contents,  and  thirty-four  cubic 
inches,  or  about  eighteen  ounces  in  bulk  of 
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gafeous  fubftances,  of  which,  about  ten  are 
fulphurated  hydrogen. 

The  foregoing  analyfis  (hews  therefore  that 
the  Harrogate  water  is  coafiderably  com- 
pound in  its  conftitution,  but  that  it  pro- 
bably owes  its  vahiable  properties  to  the  he- 
patic gas,  of  which  it  contains  about  a  twelfth 
of  its  bulk,  and  to  a  number  of  purgative 
falts,  which,  when  taken  together,  we  find, 
from  the  comparifon  of  other  waters,  to  be 
able  to  produce,  in  moft  perfons,  a  very 
fenfible  determination  to  the  bowels. 

The  fenfible  effects  v>^hich  this  water  occa- 
fions,  are  often  hcad-ach  or  giddinefs  on  being 
firft  drank ;  and,  as  it  fliould  appear,  more 
frequently  than  follows  a  full  draught  of  the 
fimpler  waters ;  and  befides,  a  purgative  ope- 
ration, which  is  mild,  fpeedy,  and  feldom 
attended  with  pain  or  griping.  Thefe  appear 
to  be  the  only  very  fenfible  efiedts  which  ar<i 
produced  with  any  great  certainty,  but  it  is 
not  merely  from  thefe  that  we  can  explain  the 
whole  of  the  benefit  which  is  derived  from, 
this  water  in  a  great  number  of  cafes.  In 
thefe,  the  operation  of  the  fulphur,  probably 
rendered  peculiarly  active  by  its  union  with 
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the  hydrogen,  is  the  moft  confpiciious,  though 
the  precife  operation  of  this  fubftance  is  little 
known. 

The  difeafes  for  which  Harrogate  water 
has  long  been  ufed  with  the  greateft  advantage, 
are  indicated  by  a  review  of  its  contents:  and 
though  we  cannot  in  all  cafes  exadly  diftin- 
guilh  and  feparate  the  operation  of  the  diffe- 
rent ingredients,  there  are  certainly  fome  to 
which  the  purgative  falts  are  peculiarly  appli- 
cable, and  others  that  require  the  fulphureous 
principle  ;  and  again  there  are  feveral  in  which 
the  union  of  both  the  adive  contents  is  of 
particular  advantage.  Like  all  the  other  faline 
waters,  that  of  Harrogate  is  ufed  in  a  number 
of  diforders  of  the  alimentary  canal  from  the 
ftomach  to  the  inteftines,  and  in  the  derange- 
ments of  the  biliary  fecretion  which  fo  often 
produce  thefe  complaints.    As  this  water  is 
a  fpeedy  and  fafe  purgative,  and  as  under  its 
ufe,  the  general  health,  fpirits,  and  appetite 
almoft  invariably  improve,  it  may  be  ufed 
with  the  greateft  profped  of  advantage  in 
correding  the  obftinately  coftive  habit  of 
body  that  accompanies  hypochondriafis,  and 
this  habit  when  removed  by  mineral  waters. 
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appears  to  be  lefs  likely  to  return,  than  when 
only  the  refinous  and  draftic  cathartics  are 
made  ufe  of.  The  purgative  qualities  of  this 
water  are  not  much  impaired  by  keeping  for 
a  moderate  length  of  time,  but  it  is  not  im- 
probable, that  even  in  thefe  cafes,  the  fulphur 
may  contribute  to  its  medicinal  powers.  The 
fame  obfervations  will  apply  to  its  ufe  in  fcro- 
phula,  and  in  various  vifceral  obfl:rud:ions. 
But  it  is  peculiarly  from  the  cure  of  a  number 
of  cutaneous  diforders,  that  the  fulphureous 
waters  of  Harrogate  have  acquired  their  high 
celebrity,  and  accordingly  a  very  large  num- 
ber of  the  patients  who  refort  thither  are  of 
this  clafs.  In  thefe  complaints,  the  ufe  of  the 
water  was  formerly  intirely  confined  to  ex- 
ternal application,  and  even  then  its  efficacy 
was  very  fully  eftablifhed.  Modern  practice 
has  introduced  a  confiderable  improvement  in 
imploying  this  water  largely  as  an  internal  me- 
dicine ;  and  the  union  of  the  fulphur  with  the 
neutral  falts  in  fuch  a  proportion  as  to  deter- 
mine regularly  and  moderately  to  the  bowels, 
appears  to  be  a  plan  of  cure  well  adapted  to. 
I  thefe  troublefome  and  often  very  obftinate 
difeafes.    If  we  compare  the  actual  quantity 
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of  fblphur  contained  in  this  compound  form, 
with  the  fenfible  properties  and  peculiar  adion 
which  this  inflammable  here  exerts,  we  fhall 
find  that  there  is  no  form  of  combination  in 
which  it  is  fo  adtive,  and  fo  readily  diffufible, 
as  in  that  of  its  union  with  hydrogen.  It 
cannot  be  doubted,  but  that  this  ingredient 
has  a  large  ftiare  in  the  cure  of  thefe  cutaneous 
complaints,  as  we  know  the  efficacy  of  fulphur 
upon  them  when  employed  in  other  forms, 
though  in  much  greater  quantities.  It  is  not 
my  prefent  purpofe  to  enumerate  all  the 
varieties  of  cutaneous  complaints  that  are 
found  here ;  many  of  them  are  the  fmall 
pimply  eruption  fo  commonly  met  with,  and 
called  in  popular  language,  though  impro- 
perly, fcorbutic  ;  which  are  often  produced  by 
a  fudden  application  of  cold,  either  to  the  fur- 
face  of  the  body  or  the  ftomach;  or  elfe 
feem  to  belong  to  the  habit  of  body  and 
ftate  of  the  fkin,  and  appear  periodically.  It 
is  not  however,  merely  to  thefe,  that  the  ufe  of 
Harrogate  water  is  confined,  for  it  is  confi- 
derably,  though  not  equally  fcrviceable,  in 
many  of  the  more  obftinate  and  painful  dif- 
orders  of  the  fkin,  fuch  as  the  elephantiafis,  and 
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leprous  eruption.  Thefe  complaints  receive 
material  advantage  in  the  ufe  of  the  warm 
bath,  which  accordingly  makes  part  of  the 
plan  of  cure  ;  and  during  its  ufe,  very  moderate 
dofes  of  the  water,  warmed,  and  repeated  at 
proper  intervals,  will  materially  affiPc  in  keep- 
ing up  that  full  perfpiration  w^hich  is  promoted 
by  the  bathing,  and  always  kept  up  for  fome 
hours  by  confining  the  patient  in  bed  after 
immerfion,  wrapped  up  in  flannel.  In  this 
refpe(fl:,  however,  the  cold  fulphureous  waters 
are  not  fo  advantageous  as  thofe  which  are 
naturally  hot ;  for  the  former,  in  being  artifi- 
cially warmed,  mufl  lofe  fome  of  the  fulphu- 
reous gas,  on  which  part  of  their  efficacy, 
even  when  applied  externally,  muft  depend. 
For  this  purpofe  therefore  the  hot  fulphureous 
baths  of  Aix-la-Chapelle  are  certainly  pre- 
ferable, but  we  have  no  natural  fprings  of  this 
kind  in  our  own  country. 

Among  thofe  diforders  in  which  both  the 
fulphureous  and  falinc  ingredients  may  be 
fuppofed  to  unite  their  valuable  properties,  we 
may  mention  the  piles,  and  fymptoms  produced 
by  feveral  fpecies  of  worms.  The  advantage 
of  fulphur,  as  a  mild  unirritating  purgative, 
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and  one,  perhaps,  that  continues  Its  operation 
through  the  whole  of  the  inteftinal  canal,  has 
long  eftablifhed  its  virtue  in  thofe  hsemor- 
rhoidal  afFedions  that  require  this  evacuation  ; 
and  the  neutral  falts  with  which  it  is  united 
in  this  mineral  water,  cannot  but  contribute 
to  its  efficacy.  The  efFedt  of  fulphur  in  re- 
moving worms  from  the  alimentary  canal,  has 
been  fuppofed,  with  fome  probability,  to  be 
that  of  deftroying  the  animal ;  and  if  this  be 
a  juft  explanation,  the  difFufive  adivity  of  the 
fulphurated  hydrogea  will  amply  counterba- 
lance the  minutenefs  of  quantity.  Ho vv' ever 
this  be,  we  find  that  Harrogate  water  is  a 
fafe  and  often  powerful  remedy  againft  the 
round  worm  and  afcarides,  when  taken  in 
fuch  a  dole  as  to  prove  a  brifk  purgative;  and 
in  the  latter  cafe  alfo,  when  ufed  as  a  glyfter, 
the  afcarides  being  chiefly  confined  to  the 
redum,  and  therefore  within  the  reach  of 
this  form  of  medicine,  {d) 

(J)  For  further  particulars  concerning  the  ufc  of  Harrogate 
water,  the  reader  is  particularly  referred  to  the  very  judicious  and 
accurate  obfervations  contained  in  "  An  Eflay  on  the  Waters  of 
Harrogate  and  Thorp  Arch,  by  Jofluu  Walker,  phyfician  to  the 
Leeds  Infirmary,  1784." 
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This  water  Is  generally  taken  in  fuch  dofes 
as  to  produce  a  fenfible  effect  on  the  bowels. 
For  this  purpofe,  it  is  found  in  general  ne- 
ceflary  to  take  in  the  morning,  three  or  four 
glafles  of  rather  more  than  half  a  pint  each,  at 
moderate  intervals.  To  corred  the  naufeous 
flavour,  which  is  offenfive  to  thofe  who  are 
beginning  to  ufe  this  water,  fome  perfons  are 
in  the  habit  of  taking  fome  aromatic  feeds, 
fugar  comfits,  and  the  like ;  but  Dr.  Garnett 
judicioufly  recommends  afmall  quantity  of  fea 
bifcuit  or  coarfe  bread,  which  will  remove  the 
tade  very  fpeedily,  and  not  cloy  the  ftomach, 
which  to  an  invalid  is  often  a  circumftance  of 
fome  importance.  The  water  fhould  be  taken 
frefli  from  the  fpring  and  cold,  where  the 
flomach  can  bear  it,  efpecially  in  thofe  cafes 
where  the  fulphureous  ingredient  is  particu- 
larly wanted. 

With  regard  to  the  aftual  quantity  of  fub- 
ftances  contained  in  the  ufual  dofes,  we  find, 
according  to  the  above  analyfis,  that  half  a  pint 
will  hold  in  folution  about  forty-five  grains  and 
a  half  of  purgative  falts,  and  one  grain  and  a 
half  of  carbonated  earth,  for  the  folld  con- 
tents ;  and  for  the  gafeous,  about  four  drama 
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in  bulk  of  carbonic  acid  and  azotic  gas,  and  five 
of  fiilphurated  hydrogen.  This  laft  will  con- 
tain, according  to  Kirwah's  eftimation,  about 
one- third  of  a  grain  of  fulphur  [e),  a  quantity 
Vv^hich  in  every  other  combination,  would 
appear,  and  probably  would  really  bo,  quite 
unable  to  produce  any  efFed:  whatever  on  the 
human  body. 

The  duration  of  a  courfe  of  Harrogate  water 
muft  vary  more  than  that  of  mofi:  other  waters, 
on  account  of  the  very  igreat  diverfity  in  the 
difeafes  to  which  it  is  applied.  The  worfl;  kind 
of  cutaneous  complaints  are  thofe  in  which 
the  grcateft  perfcverance  in  its  ufe  is  requifite, 
and  in  thefe  the  patient  Ihould  give  this  me- 
dicine a  trial  of  feveral  months,  at  intervals, 
efpecially  if  a  refidence  of  a  few  weeks  pro- 
duces any  amendment. 

J  Tlie  exacl  quantity  of  fiilphurated  hydrogen  gas  contained 
in  half  a' pint  of  the  water  is  i'i875  cubic  inches.  Mr.  Kirwan's 
eftimate  (Treatije  on  Mineral  Waters,  page  195^  is  30  grains 
of  fulphur  in  1 00  cubic  inches  of  hepatic  air,  making  in  the  aboYC 
cjuantity  .356  of  a  grain. 
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MOFFAT  WATER. 

Thk  village  of  Moffat  is  fitiiated  at  the 
I   head  of  a  valley  on  the  banks  of  the  Annan, 
about  fifty-fix  miles  fouth-weft   of  Edin- 
'   burgh.    It  is  furrounded  by  hills,  forae  of 
I  .which  are  very  lofty  ;    of  thefe  the  Hart- 
fell  mountain  has  been  already  noticed  for 
the  chalybeate  water  which  fp rings  from  its 
bafis.    The  fulphureous  vv^aters  which  have 
given  much  celebrity  to  Moffat,  and  have  ren- 
dered it  the  Harrogate  of  North  Britain,  iffue 
from  a  rock,  a  little  below  a  bog,  whence  they 
probably  derive  their  fulphureous  ingredient. 
The  chief  of  thefe  is  contained  within  a  ftone 
building  inclofing  a  pump,  and  the  quantity 
of  water  is  amply  fufficient  for  every  demand. 
Moffat  water  {a)y  even  when  firfi:  drawn, 
I  appears  rather  milky  and  blueifh  ;  the  fmell  is 
precifely  the  fame  as  that  of  Harrogate  ;  the 
tafte  is  fimply  faline  and  fulphureous,  with- 

(fi)  See  a  very  good  Paper  on  this  water  by  Mr.  Milligin, 
furgcon  at  Moffat,  and  infcrtcd  in  the  Edinburgh  Medical  Efliiys 
and  Tranfadions,  vol.  I.  1747. 
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out  any  thing  bitter.     It  fparkles  fomewhat, 
pn  being  poured  from  one  glafs  to  another. 

When  expofed  to  the  air,  it  becomes  more 
turbid,  and  throws  up  a  thin  film,  which  is 
pure  fulphur,  and  is  thereby  deprived  of  all 
its  diftinguifhing  properties  as  a  fulphureous 
water.  This  change  takes  place  even  in  clofe 
veffels,  fo  that  it  cannot  be  exported  with  any 
advantage. 

Dr.  Garnett  found  the  following  appear- 
ances on  ufmg  different  re-agents  {I?), 

Acetat  of  lead,  added  either  in  folution  or 
traced  on  paper,  became  foon  blackened  in  this 
water  j  and  in  the  former  cafe  a  copious  brown 
precipitate  was  formed. 

No  change  was  produced  by  tincture  of 
galls,  acid  of  fugar,  and  muriated  barytes,  and 
very  little  by  litmus  and  lime  water. 

Nitrated  filver  gave  a  copious  precipitate 
with  the  water,  both  before  and  after  it  had 
been  boiled. 

By  boiling  the  water,  and  examining  the 
volatile  produ(5l:Sj  exadlly  the  fame  gafes  were 

(h)  See  "  Garnett's  Obfervatlons  on  MofFat,  and  its  Mineral 
Waters,  1800,"  the  experimental  part  of  which  is  conduced 
with  that  clearnefs  and  precifion  which  hare  particularly  dift.n- 
guiflied  this  chemift  in  the  analyfis  of  mineral  waters. 


421 


procured  as  from  the  Harrogate  water,  and 
in  proportions  not  very  different. 

A  wine  gallon  ©f  Moffat  water  contains, 
by  Dr.  Garnett's  analyfis, 

grains. 

Of  muriated  foda       -  3^ 
for  the  whole  of  the  folid  contents  ;  together 
with  the  following  gafes  : 

cubic  inches 
Of  carbonic  acid  gas         -  5 
—  azotic  gas  -  4 

fulphurated  hydrogen     i  o 

'9 

Total,  half  a  dram  and  fix^  grains  of  com- 
mon fait,  and  nineteen  cubic  inches  of  a  gas, 
of  which  ten  inches,  or  about  five  ounces 
and  a  quarter  jn  bulk,  are  fulphurated  hy- 
drogen. 

Moffat  water  is  therefore  very  fimple  in  its 
compofition,  and  hence  it  produces  effects 
fomewhat  different  from  thofe  of  Harrogate. 

It  is  perhaps  on  this  account  alfo,  that  it  fo 
foon  lofes  the  hepatic  gas,  on  which  depends 
the  greater  part  of  its  medicinal  power. 

The  only  particularly  fenfible  effed  which 
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this  Welter  produces,  is  that  cf  iiicrcafing  the 
flow  of  urine.  It  docs  indeed  fometimes 
purge,  but  this  is  by  no  means  conftant,  and 
can  never  be  at  all  relied  on,  except  after  a 
very  extenfive  dofe,  where  the  mere  bulk  of 
water  is  probably  the  chief  caufe  of  the  adion 
on  the  bowels. 

This  is  fo  well  eftablifhed,  that  the  ufe  of 
many  of  the  common  purgative  medicines  is 
almoft  always  requifite  during  a  courfe  of  the 
water.  It  is  not  however,  from  the  want  of 
any  obvious  operation,  that  we  can  undervalue 
this  water,  fmce  it  pofTefles  a  very  fenfible 
portion  of  the  fulphureous  gas,  the  activity  of 
which,  in  many  cafes,  is  well  known. 

The  difeafes  for  which  Moffat  has  been, 
and  is  flill  the  moft  reforted  to,  and  for  the 
cure  of  which  it  has  been  almoft  proverbially 
famous,  are  cutaneous  eruptions  of  every  kind, 
and  here  the  external  application  of  the  water, 
warmed  to  a  confiderable  temperature,  is  very 
judicioufly  made  a  very  large  part  of  the  plan 
of  cure.  The  fame  obfervations  will  apply 
here,  as  concerning  the  employment  of  Har- 
rogate water;  only  the  latter  has  the  property, 
which  is  often  a  valuable  addition,  of  fenfibly 
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affeftlng  the  bowels.  Scropluila  is  another 
diforder  in  which  many  receive  vcrv  impor- 
tant relief  here.  It  is  chiefly  liowever  in  the 
earlier  ftages,  and  {lighter  fymptoms  of  this 
formidable  malady,  that  the  good  effeds  arif- 
ing  from  this  water  are  the  moft  confpicuous  ; 
but  under  this  ufe,  glandular  tumours  are  often 
difperfed  without  fuppuration,  or  any  bad 
confequcnce.  Frequently  too,-  perfons  who 
have  ill  conditioned  and  irritable  ulcers,  apply 
the  water  as  a  conftant  drefling  to  the  part, 
and  with  great  benefit.  Bcfides  thefe  dif- 
eafes,  the  water  of  Moffat  is  now  employed 
in  a  number  of  bilious  complaints,  in  dyf- 
pepfia,  and  general  want  of  action  in  the  ali- 
mentary canal ;  and  alfo  in  calculous  cafes. 

With  regard  to  the  requifite  dofe,  it  may 
be  obferved  in  general,  that  this  is  a  water 
which  may  be  fafely  taken  at  almofb  all 
times,  and  by  moft  conftitutions.  To  produce 
much  benefit,  it  fliould  be  ufed  pretty  freely 
in  fuch  dofes  and  intervals  as  the  patient  can 
bear.  The  quantity  ufually  prefcribed,  is  from 
one  to  three  bottles  drank  every  morning;  but 
there  are  many  perfons  of  a  delicate  ftomach 
to  whom  this  allowance  is  much  too  large. 


424 


On  the  other  hand,  the  common  people  fre- 
quently take,  in  one  morning,  from  three  to 
five  Scots  pints  (or  from  fix  to  ten  Englifh 
quarts) ;  and  one  inftance,  Mr.  Milligin  men- 
tions a  man,  who  in  eight  hours,  fwallowed 
the  enormous  quantity  of  thirty-two  EngUfh 
quarts,  and  without  feehng  any  other  incon- 
venience than  a  flight  giddinefs  and  head-ach. 
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AIX-LA-CHAPELLE,  or  AKEN 
WATER. 

The  city  of  Aix-la-Chapelle,  or  Aken,  as 
it  is  called  by  the  Germans,  is  fituated  in  a 
i  rich  fertile  country,  lying  between  the  Meufe 
and  the  Rhine,  furrounded  by  the  dutchles  of 
Juliers  and  Limbourg.    This  city  has  long 
,  enjoyed  a  very  high  diftindlion  among  the 
f  other  towns  in  Flanders,  for  which  it  is  con- 
I  liderably  indebted  to  the  hot  fulphureous  baths 
that  have  long  rendered  It  celebrated,  Thefe 
have  been  much  reforted  to  for  feveral  centu- 
ries, and  were  in  the  height  of  their  repu- 
tation in  the  time  of  Charlemagne,  who  for  a 
long  time  made  this  city  his  refidence,  en- 
dowed it  with  valuable  privileges,  and  de- 
lighted in  the  ufe  of  the  waters,  fo  much  as 
frequently  to  hold  his  levee  in  the  bath,  with 
all  his  attendants  [a), 

(a)  See  Blondel's  Defcriptio  Thermarum  Aquirgranenfmni 
&  Procetanarum,  1685,"  ^  Lucas,  vol.  ii.  on  the  Aken  waters. 
The  origin  of  the  Latin  term  for  thefe  waters  Thernns  Jlquif- 
granenfes  is  not  well  determined,  but  is  of  confidsrable  anti- 
quity. 
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There  are  feveral  fources  of  hot  water 
within  this  city  and  the  fmall  territory  that 
belongs  to  it ;  the  principal  of  thefe  is  inclofed 
within  a  ftone  ciftern,  always  kept  clofely  fhut, 
whence  thq  w^ater  flows  in  a  large  ftream  into 
feveral  fpacious  and  elegant  baths  that  are  dif- 
tributed  through  various  parts  of  the  city, 
which  are  more  in  number  and  extent  than 
perhaps  in  any  place  where  bathing  is  iifed ; 
and  diftinguifned  by  the  names  of  the  Kmpe" 
rors  Bath^  the  Noble  s  Bath^  the  Poors  Bath^ 
&:c. — The  fupply  for  all  thefe  is  very  ample, 
and  every  necelTary  apparatus  is  found  for 
vapour  bathing,  for  the  douche^  or  pumping 
'on  any  particular  part  of  the  body,  and. the 
like. 

The  water  rifes  within  the  fprings  in  a  large 
body,  and  with  continual  fparkling;  and  at  the  , 
fame  time,  as  Dr.  Lucas  obferves,  fends  out 
a  confiderable  number  of  air  bubbles,  that 
break  on  the  furface  with  a  flight  explofion. 
It  is  at  firfl:  perfedly  colourlefs  and  pellucid, 
and  fends  forth  a  large  volume  of  fleam,  and 
with  it  a  remarkably  fl:rong  odour  of  liver  of 
fulphur,  precifely  fimilar  to  that  of  Harrogate 
water,  but  much  more  powerful :  this  odour 
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:  is  fo  penetrating,  that  in  clofe  foggy  wcatlier 
.  it  ftrikes  the  nofe  at  a  confidcrable  diftancc 
i  from  the  baths,  efpecially  to  ftrangers  coming 
from  the  country ;  for  the  inhabitants  of  the 
town,  from  long  habit,  fcarcely  notice  it. 
I  The  tafte  of  the  frefli  water  is  faUne,  bitterifli, 
and  rather  alkahne,  and  both  the  tafte  and 
fmell  are  much  more  powerful  in  proportion 
to  the  heat,  as  it  firft  iflues  from  the  fpring. 
The  temperature  of  thefe  waters  varies  confi- 
derably,  according  to  the  diftance  from  the 
fource  and  the  fpring  icfelf.  In  the  well  of  the 
'  hottcft  bath,  it  is,  according  to  Lucas,  136°; 
and  in  the  different  baths  it  is  found  at  various 
degrees  of  heat  from  this  point  to  1 1 6," 
Bergman,  however,  makes  the  temperature  to 
be  62°  of  the  Swedilli  thermometer,  which  is 
I  ^qual  to  143°  of  Fahrenheit;  and  probably 
this  is  more  accurate,  fnice  the  water  requires 
to  ftand  fifteen  or  eighteen  hours  in  the  large 
baths,  before  it  is  fufficiently  cooled  for  tepid 
bathing,  unlefs  previoufly  mixed  Vv'ith  cold 
water.  At  the  fountain  where  it  is  drank,  it 
is  about  1 1 2°.  On  {landing  to  cool,  the  water 
gradually  lofes  its  clearnels,  acquires  a  milky 
hue,  and  depofits  an  earthy  fediment,  which 
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IS  Intirely  calcareous.  At  the  fame  time  it 
lofes  much  of  its  offenfive  fmell,  and  when 
cold,  has  fcarcely  any  odour:  this  is  in 
fome  degree  renewed  by  heating  the  water, 
but  when  again  cooled,  the  fmell  is  no  longer 
recoverable. 

The  chemical  analyfis  of  Aken  water  pre- 
fents  us  with  fome  interefting  appearances, 
and  its  compofition  is  now  afcertained  in  a 
fatisfadory  way,  aflifted  by  the  knowledge 
"which  modern  chemiftry  has  afforded  of  the 
fubftance  which  gives  the  fulphureous  impreg- 
nation. With  re-agents,  the  appearances  are 
as  follows : 

Acetat  of  lead  dropped  Into  the  frefh 
water,  caufes  a  brown  precipitate  which  is 
found  to  be  fulphurated  lead  mixed  with 
muriated  lead. 

A  piece  of  lead  with  a  bright  polifhed  fur- 
face  fufpendcd  over  the  vapour  of  the  water, 
becomes  foon  blackened  and  corroded  into  a 
fine  pulverulent  black  fulphuret. 

Nitrated  filver,  added  to  the  water  when 
cold,  gives  a  white  precipitate  of  luna  cornea. 

Syrup  of  violets  changes  into  a  pale  grafs 
green,  and  the  water  both  hot  and  cold,  but 


429 


lefs  fo  with  the  cold,  owing  to  the  previous 
depofition  of  carbonated  lime. 

Litmus,  in  like  manner,  is  rendered  of  a 
deep  violet,  and  infufion  of  rhubarb  of  an 
orange  red,  both  by  the  frefh  and  cooled 
water,  and  ftill  more  when  it  is  confiderably 
reduced  by  evaporation ;  and  from  this  latter 
circumftance  the  prefence  of  an  uncombined 
alkali  is  indicated. 

No  metal  is  difcoverable  by  the  niceft  tefts. 

The  folid  contents  left  after  evaporation 
are,  a  fmall  quantity  of  carbonated  lime,  of 
muriated  foda,  and  carbonated  foda,  which  laft 
gives  the  lixivial  tafte,  and  a6ls  a  confpicuous 
part  in  the  chemical  compofition  of  the  whole. 

But  the  moft  ftriking  feature  in  this  mineral 
"water,  and  almoft  peculiar  to  it,  is  the  unufual 
quantity  of  fulphuf  that  it  contains ;  the  whole 
however  fo  far  united  to  a  gafeous  bafis  as 
to  be  entirely  volatile  by  heat,  fo  that  none 
is  left  in  the  refiduum  after  evaporation.  In 
the  common  fulphureous  waters,  fuch  as  that 
of  Harrogate,  though  this  inflammable  is  in- 
dicated by  every  teft  and  fenfible  property,  it 
cannot  be  procured  feparate  and  in  a  palpable 
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form  without  the  afliftance  of  chemical  agents : 
whereas  here  it  is  fpontaneoufly  feparatedj  for 
it  is  found  that  wherever  a  large  quantity  of 
the  Aken  water  pafles  hot  from  the  fpring 
through  a  confined  place,  the  upper  covering 
becomes  by  degrees  incrufted  with  a  very  fine 
pulverulent  fublimed  fulphur.  This  is  par- 
ticularly the  cafe  on  the  dome  of  the  vault  that 
inclofes  the  great  fource  which  fupplies  the 
emperor's  bath.  This  is  opened  at  times,  and 
the  fulphur  brufhed  off,  and  fold  under  the 
name  of  Aix fulphur.  The  hydrogen  therefore, 
which  flies  off  in  a  gafeous  form  from  this 
water,  is  fuperfaturated  with  fulphur,  and  de- 
pofits  its  excefs  of  this  fubftance  in  a  very  fhort 
time  after  it  has  become  aeriform ;  but,  how- 
ever, the  foda  which  the  water  contains,  pro- 
bably detains  fome  of  the  fulphurated  hydro- 
gen for  a  time,  fmce  the  peculiar,  odour  of 
this  compound  is  recoverable,  even  after  the 
water  has  been  once  cold ;  but,  as  has  been 
mentioned,  it  is  entirely  diffipated  by  the  pro- 
cefs  of  evaporation  (^). 

{I)  The  chemical  reader  is  here  referred  to  fome  excellent' 
obfervations  on  this  fubjed  by  Mr.  Kirwan,  in  his  Treatife  on 
Mineral  Waters.  Hepatic  air,  he  obferves,  confifts  of  inflammable 
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The  a(£tual  quantity  of  folid  contents  is 
varioiifly  eftimated.  Bergman  gives  the  fol- 
lowing, in  the  proportion  of  an  Englifh  wine 
pint :  > 

grains. 

Of  carbonated  lime       —  4.75 
Of  common  fait  —  5. 

Of  carbonated  foda        —  12. 


21-75 


Total,  twenty-one  grains  and  three-quarters. 

air  combined  with  fulphur,  but  it  exlfts  in  very  difFerent  propor- 
tions. Where  each  ingredient  is  combined  merely  to  faturation, 
it  may  be  called  (\m^\y,  fulphuraied  hydrogen ;  but  where  the  ful- 
phur is  in  excefs,  it  is  termed  fuper-fulphiirated  hydrogen.  Sul- 
phurated hydrogen,  combined  with  any  balls,  forms  a  hydro  ful- 
fhuret,  and  may  alfo  be  called  an  hepatule  to  diftinguifh  it  from 
a  hepar,  which  is  the  union  of  fulphur  fingly  with  a  bafis.  He- 
jatules  occur  fometimes  in  mineral  waters,  as  well  as  fulphurated 
hydrogen,  and  fometimes  both  together,  but  never  hepars.  The 

ormer  are  tranfparent  and  colourlefs,  and  become  turbid  only 
•  ;n  expofure  to  the  air,  whereas  the  hepars  will  become  turbid  by 

nere  dilution,  and  depofit  their  fulphur.    (See  Kirwan,  pages 

o  and  30). 

■    Aix-la-Chapelle  water  feems  to  be  a  rtilxture  of  fuper-fulphu- 
itcd  hydrogen,  and  hepatule  of  foda.  To  the  former,  the  greater 
'-t  of  the  hepatic  odour,  and  efpecially  the  fublimation  of  the 
.  !iur,  feems  to  be  owing  j  on  the  latter  probably  depends  the 

2  F  2 
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The  exad  quantity  of  gas  has  not  been  af- 
certained  with  any  degree  of  accuracy,  nor, 
what  is  perhaps  of  more  confequence,  the 
proportion  of  the  fulphur  to  the  hydrogen  in 
the  hepatic  gas.  There  is,  bcfides,  a  quantity 
of  carbonic  acid  in  the  water,  but  not  more 
apparently  than  is  fufficient  to  faturate  the 
foda,  and  to  hold  in  folution  the  calcareous 
earth. 

Aken  water,  when  taken  internally,  feems  to 
poffefs  irnportant  medical  virtues,  and  is  ufed 
in  a  variety  of  cafes.  Its  fenfible  effeds  are 
but  few.  In  general  it  produces  fome  degree 
of  chearfulnefs  and  gaiety  of  fpirits,  but,  if 
taken  largely,  it  flightly  affeds  the  head  with 
fome  degree  of  vertigo  and  fleepinefs,  and  this 
is  the  more  as  the  heat  is  greater.  It  fome- 
times  excites  naufea,  from  the  powerfulnefs  of 
its  fenfible  qualities,  till  the  patients  are  ufed 
to  the  tafte  and  fmell,  which  foon  happens. 
After  this,  it  feldom  produces  ficknefs,  except 
the  ftomach  is  foul.  It  often  determines  to  the 
bowels,  and  proves  mildly  laxative,  if  liberally 

circumftance  of  the  degree  of  adhefion  of  the  fulphureous  fmell, 
which  may  be  at  firfl:  fomewhat  renewed  by  heating  the  water, 
after  it  has  once  cooled. 
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taken ;  but  this  efFed  is  in  a  good  meafiire  re- 
gulated by  the  acidity  of  the  patients  ftomach, 
and  the  weaknefs  of  the  digeftive  organs.  It 
more  certainly  determines  to  the  kidnies,  in- 
creafes  the  flow  of  urine,  and  likewife  emi- 
nently promotes  perfpiration,  and  a  foft  moift 
ftate  of  the  fkin,  highly  favourable  to  thofe 
diforders  that  are  affedled  by  the  ftate  of  this 
excretion. 

During  a  courfe  of  the  water,  even  ufed 
only  internally,  the  body  acquires  a  fulphu- 
reous  fmell,  and  filver  worn  in  the  pockets 
becomes  tarnifhed  {c). 

Thefe  thermal  waters  are  much  reforted  to 
on  the  continent  for  a  variety  of  complaints. 
They  are  found  eflentially  ferviceable  in  the 
numerous  fymptoms  of  diforders  in  the  fto- 
mach and  biliary  organs,  that  follow  a  life  of 
high  indulgence  in  the  luxuries  of  the  table. 
In  thefe  cafes,  the  foda  that  the  w^ater  contains 
probably  contributes  much  to  its  efficacy. 
Hence  its  ufe  in  acidity  and  indigeftion  in 
the  primse  vise  from  accidental  caufes,  and  in 
jaundice.  Aken  water  alfo  much  relieves  pain- 
ful affedions  of  the  kidnies  and  bladder,  which, 

{c)  Lucas,  vol.  II,  page  148, 
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produce  pain  in  the  loins,  and  thick  mucous 
urine  with  difficult  midurition.  As  the  heat- 
ing qualities  of  this  water  are  as  decided  as 
in  any  of  the  mineral  fprings,  it  fhould  be 
avoided  in  cafes  of  a  general  inflammatory- 
tendency,  in  hedic  fever,  and  ulceration  of 
the  lungs,  and  in  a  difpofition  to  adive 
hemorrhagy. 

As  a  hot  bath,  this  water  is  even  more 
valuable,  and  more  extenfively  employed  than 
as  an  internal  remedy.  The  baths  of  Aix 
may  be  faid  to  be  more  particularly  medicated 
than  any  other  that  we  are  acquainted  with. 
They  poffefs  both  temperature  of  any  degree 
that  can  be  borne,  and  a  flrong  impregnation 
with  fulphur  in  its  moft  adive  form,  and  a 
quantity  of  alkali  which  is  fufficient  to  give 
it  a  very  foft  foapy  feel,  and  to  render  it  more 
detergent  than  common  water.  This  quality 
is  even  made  ufe  of,  both  here  and  at  Borfet  in 
the  neighbourhood,  where  the  water  is  applied 
to  wafhing  linen  and  other  fubftances.  From 
thefe  circumftances,  thefe  baths  will  be  found 
of  particular  fervice  in  ftifFnefs  ^nd  rigidity 
of  the  joints  and  ligaments,  which  is  left  by 
the  inflammation  of  gout  and  rheumatifm;  and 
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in  the  debility  of  palfy,  where  the  higheft  de- 
gree of  heat  which  the  flciii  can  bear  is  re- 
quired. The  fulphureous  ingredient  renders  it 
highly  active  in  ahnoll  every  cutaneous  erup- 
tion, and  in  general,  in  every  foulnefs  of  the 
fkin  {d)  J  and  here  the  internal  ufe  of  the  water 

I  fliould  attend  that  of  the  bath.  Thefe  waters 
are  alfo  much  employed  in  the  diftreffing  de- 
bility which  follows  a  long  courfe  of  mercury, 
and  exceffive  falivation. 

Aken  water  is  one  of  the  few  natural  fprings 
that  are  hot  enough  to  be  employed  as  a  va- 
pour bath  without  the  addition  of  artificial 
heat,  and  for  this  purpofe  the  vapour  is  de- 
tained as  it  pafles  through  the  channels  that 
fupply  the  common  baths  where  the  heat  is 
the  greateft.    This  is  a  mixture  of  fleam  with 

I  hydrogen  gas  ftrongly  fulphureous,  and  it  is 
applied  by  a  fuitable  apparatus  either  generally 
or  partially  to  the  body,  as  occafion  may  re- 

I   quire.    This  vapour  bath  is  much  more  liable 
to  affedt  the  head,  and  caufe  flufhing  in  the 
face  and  turgefcency  of  the  veflels,  than  the- 
fimple  hot  bath,  and  therefore  muft;  be  ufe.d 


{d)  HofTman. 
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more  cautioufly.  It  is  employed  both  in  the 
cafes  in  which  the  hot  bath  is  ufed,  and 
more  efpecially  as  a  fudorific  to  excite  a  full 
perfpiration,  which  is  afterwards  kept  up  by 
removing  the  patient  to  a  warm  bed  for  fome 
hours.  This  is  found  to  be  a  remarkably 
powerful  auxiliary  in  curing  fome  of  the 
worft  fpecies  of  cutaneous  diforders. 

In  ufmg  this  water  internally,  the  patient 
fhould  begin  with  not  more  than  half  a  pint 
for  a  dofe,  and  repeat  it  more  or  lefs  often 
according  to  the  effeds  on  the  head,  and  the 
intention  of  drinking  it.  For  producing  a  pur- 
gative operation,  it  is  neceffary  to  take  from 
a  quart  to  a  gallon,  a  quantity  which  fome- 
times  cannot  be  borne  by  the  ftomach  ;  and 
in  that  cafe  fome  of  the  faline  medicines  of 
this  kind  muft  be  reforted  to.  By  fuffering 
the  water  to  ftand  in  an  open  glafs  for  fome 
time,  its  adlivity  abates  as  the  fulphur  evapo- 
rates, and  thus  its  adion  may  be  moderated, 
whilft  the  whole  of  the  alkali  is  retained. 

The  town  of  Aix  likewife  pofTefTes  the 
advantage  of  being  near  to  feveral  chalybeate 
waters,  which  often  are  of  great  ufe  in  re- 
ftoring  to  perfed  health  thofe  patients  who 
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have  received  all  the  benefit  from  the  fiilphu- 
reous  waters  v^'hich  their  cafes  will  admit  and 
as  it  is  only  twenty-four  miles  diftant  from 
Spa,  invalids  frequently  vifit  both  thefe  cele- 
brated fountains  during  their  cure. 
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BORSET  "WATER. 

Contiguous  to  the  city  of  Aix-la-Cha- 
pelle,  a  quarter  of  a  mile  to  the  fouth,  is  the 
village  of  Borfet  or  Bordfcheit,  alfo  wriched 
with  feveral  thermal  fprings,  which  however 
on  account  of  their  proximity  to  Aken,  are 
but  little  frequented  by  invalids,  but  are  prin- 
cipally made  uk  of  by  fullers  and  cloth 
workers,  on  account  of  the  convenience  of 
procuring,  without  expence,  plenty  of  hct 
water,  a  little  alkaline,  which  is  well  adapted 
for  the  clcanfmg  of  cloth  {a). 

One  of  the  fprings  of  Borfet  refembles 
thofe  of  Aix  in  all  its  conftituent  parts,  but 
the  impregnation  with  fulphur  is  much 
weaker.  It  depofits,  however,  fome  fulphur 
in  its  courfe  through  any  confined  channel  on 
its  upper  part,  but  not  fufEcient  to  be  worth 
colleding.  It  is  pretty  ftrongly  alkaline.  Its 
temperature  is  132°,  which  is  nearly  as  high 
as  the  hotteft  baths  at  Aix. 

The  other  hot  fpring  differs  confiderably 


(a)  Lucas. 
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from  the  former,  in  containing  no  fulphur  in 
any  form  ;  it  therefore  has  no  odour,  nor 
does  it  bkiqken  the  fokitions  of  filver  or  lead. 
It  is  however  equally  alkaline,  and  the  heat 
is  as  high  as  152°,  and  therefore  much  ex- 
ceeds the  hotteft  of  the  Aken  waters.  In 
this  fpring  there  is  a  large  quantity  of  earth 
fufpended,  which  is  depofited  as  the  water 
cools,  and  forms  hard  incruftations  to  a  con- 
fiderable  thicknefs  round  every  fubftance  that 
may  lay  in  its  way,  and  will  ferve  as  a  nucleus. 
Notwithftanding  this  circumftance,  it  is  found 
highly  ufeful  in  fcouring  wool  and  cloth 
boiling  vegetables  for  the  table,  and  in  thofe 
domeftic  purpofes  for  which  a  foft  water  is 
required.  The  alkali  which  they  contain 
corredts  therefore  the  hardnefs  which  the 
abundance  of  earth  would  otherwife  give. 

This  curious  fpring  alfo  contains  fome  car- 
bonic acid,  which  is  conftantly  efcaping  from 
the  frefh  water,  and  is  in  fufficient  quantity 
to  corrode  in  a  fhort  time  the  leaden  cover- 
ing which  is  ufed  for  the  vapour  baths,  and 
any  iron  which  may  happen  to  be  within  its 
reach. 
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The  ftream  flows  from  the  feveral  baths 
into  a  large  fifli-pond  where  it  is  of  a  blood 
heat.  Here  carp  and  tench  multiply  very 
faft,  and  grow  to  an  enormous  fize,  but  their 
flefh  is  flabby  and  without  flavour,  till  they 
have  been  removed  into  a  pond  of  cold  water, 
and  kept  there  for  about  fix  months,  when 
they  become  perfectly  firm,  and  good  for  the 
table. 

Borfet  water,  when  ufed  medicinally,  is 
chiefly  employed  externally,  and  the  great 
heat  which  it  poflefl^es,  allows  of  every  con- 
venience for  the  vapour,  hot,  warm,  and 
tepid  bathing. 
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BAREGE  WATER. 

The  fmall  village  of  Barege,  celebrated  for 
Its  thermal  waters,  is  fituated  on  the  French 
fide  of  the  Pyrenees,  about  half  way  between 
the  Mediterranean  and  the  Bay  of  Bifcay, 
near  the  fource  of  the  Adour,  which  takes 
its  rife  in  thefe  wild  regions,  and  falls  into 
the  fea  at  Bayonne.  Barege  is  compofed  of 
two  fmall  hamlets,  the  principal  of  which, 
lower  Barege,  contains  about  fifty  houfes, 
along  with  the  baths.  Clofe  to  the  village 
runs  the  little  ftream  of  the  Baftan,  which 
flows  in  a  rapid  courfe  to  join  the  Gave,  one 
of  the  tributaries  to  the  Adour. 

The  fituation  of  the  Barege  is  highly  wild 
and  romantic.  The  valley  of  the  Baftan  is 
on  all  fides  enclofed  by  lofty  crags,  the  fides 
of  which  are  arid,  fcarcely  admitting  of  cul- 
tivation, and  interfei^ted  by  deep  perpendicu- 
lar ravines,  the  channels  of  large  torrents, 
when  the  winter  fnow  begins  to  melt  from 
the  mountains.  To  defend  the  village  and 
baths  of  Barege  from  the  ravages  of  the 
vraters,  a  large  ftone  dyke  was  ereded  by 
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M.  Louvo'is,  which  bears  his  name,  and  pro- 
tedls  the  centre  of  the  town,  where  are  fitu- 
ated  the  hot  fprings,  whilft  the  whole  place 
is  overhung  by  a  wood  of  oak  and  alh  trees 
that  cover  the  lower  part  of  the  mountain  [a). 

The  hot  fprings  that  have  given  celebrity 
to  the  village  of  Barege  are  four  in  numbeif.. 
They  have  all  the  fame  component  parts,  but 
differ  fomewhat  in  their  temperature,  and  in 
the  quantity  of  fulphur,  the  hotteft  being  the 
moft  ftrongly  penetrated  with  this  adive  in^ 
gredient.  The  cooleft  of  thefe  waters  raifes 
Reaumur's  thermometer  to  27°,  (about  73 
Pahr.)  ;  the  hotteft  is  39"*,  (120  Fahr.).  They 
are  xU  very  light,  almoft  equally  fo  with 
diftilled  water,  and  have  a  flight  tafte  and 
fmell  of  liver  of  fulphur.  The  three  cooleft 
are  chiefly  ufed  for  fupplying  the  baths,  the 
hotteft  for  drinking  and  topical  applications- 

The  analyfis  of  the  Source  Royale  will 
ferve  as  a  fpecimen  of  the  whole. 

Tindure  of  litmus  is  not  altered,  but  fyrup 
of  violets  is  turned  flightly  green. 

[a)  See  "Voyages  Phyfiques  dans  les  Pyrenees  en  17S8  & 
1789,  par  F.  Pazumcr,  Ingenieur  Geographlque and  in  this 
work,  an  analyfis  of  Barege  watiers  by  MefTrs.  Montaut  »nd 
Pagez. 
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Sulphuric  acid,  much  diluted,  produces  no 
change,  but  when  much  concentrated,  it  occa- 
fions  a  flight  lulphureous  odour.  This  con- 
tinues fome  days,  but  without  any  apparent 
precipitate  being  formed. 

The  alkalies,  fixed  or  volatile,  occafion  no 
alteration. 

All  the  metallic  falts  are  decompofed  by 
the  water.  Nitrated  filver  immediately  ren- 
ders it  turbid,  and  a  brown  precipitate  gradu- 
ally fubfides.  As  foon  as  this  metallic  folu- 
tion  is  added,  the  w^ater  lofes  the  fmell  of 
liver  of  fulphur,  and  acquires  that  of  fulphur 
fmgly.  The  nitrated  mercury  and  acetated 
lead  produce  the  fame  effed". 

This  water,  as  well  as  the  other  three 
fprings,  lofes  its  fulphureous  principle  by 
cooling  and  by  contadl  of  air,  or  even  in  well 
clofed  bottles,  if  kept  for  fome  days. 

A  quantity  of  this  water,  flowly  evaporated, 
foon  lofes  the  odour  of  the  fulphur,  and  when 
dry,  left  a  refiduum,  which  was  grey,  acrid, 
and  faline.  Diftilled  water  diffolved  the 
greater  part.  This  folution  contained  muri- 
ated  foda,  and  an  excefs  of  foda,  which  it  was 
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neceflary  to  faturate  by  adding  fulphurlc  acid, 
before  the  whole  would  cryftallize.  It  like- 
wife  held  difTolved  a  fmall  portion  of  an  oily 
matter  of  a  peculiar  nature.  This  latter,  when 
feparated  from  the  falts,  and  diftilled  per fe, 
gave  a  fmell  like  that  of  animal  lymph,  and 
yielded  a  fmall  quantity  of  ammonia,  and 
therefore  is  probably  a  bituminous  fubftance, 
that  in  the  ftate  in  which  it  exifts  in  the 
water  appears  to  form  a  kind  of  foap  with 
part  of  the  foda.  This  fubftance  is  alfo  depo- 
fited  fpontaneoufly  in  the  channel  of  the 
water,  forming  a  black  undluous  mud  that 
yields  ammonia  by  diftillation.  The  fulphur 
was  not  feparable  in  a  folid  form  from  the 
water  by  mere  heat,  but  when  the  brown 
precipitate  yielded  by  nitrated  filver  was 
fublimed,  a  true  cinnabar  was  produced  ;  and 
when  butter  of  arfenic  was  fubftituted  for 
the  nitrated  mercury,  an  orpiment  was  fub- 
limed. This  laft,  mixed  with  lime,  gave  a 
calcareous  hepar,  from  which,  by  means  of 
diftilled  vinegar,  fulphur  was  feparated  in  its 
pureft  form. 

From  this  analyfis  we  find,  that  the  Source 
Royale  at  Barege  is  a  thermal  water  of  the 
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heat  of  102%  containing  a  fmall  proportiorl 
of  fulphiirated  hydrogen,  probably  united  to 
the  foda,  in  the  form  of  an  hepatule ;  {b)  be- 
fides  holding  in  folution  an  excefs  of  foda,  a 
little  common  fait,  an  earth  which  is  a  mix- 
ture of  carbonated  lime  and  alumine,  and  a 
fmall  portion  of  a  bituminous  fubftance  of  a 
nature  but  little  known,  and  alfo  united  with 
the  foda.  None  of  the  foreign  ingredients 
however  are  in  any  confiderable  quantity,  and 
hence  the  lightnefs  and  comparative  purity 
of  this  water. 

The  proportion  of  the  different  contents 
it  is  not  eafy  to  afcertain  precifely  from  the 
particulars  of  the  analyfis.    We  fhall  be  tole- 
rable exa<£t,  if  we  allow  an  Englifh  wine  pint 
,  to  contain  about  three  quarters  of  a  grain  of 
I  earth  and  bituminous  matter,  half  a  grain  of 
I  common  fait,  and  two  grains  and  a  half  of 
carbonated  foda,  or  at  leaft  of  foda  which, 
!  if  fully  carbonated  and  cryftallized,  would 
I  amount  to  that  quantity;  for  it  is  by  no 
means  certain  that  the  whole  of  the  alkali 
here  exifts  in  union  with  carbonic  acid.  The 

{h)  See  Note  (^)  to  the  hUt  article.  , 
2  G 
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proportion  of  this  fubftance  is  eftimated  (after 
Mr.  Kirwan's  calculations)  from  that  of  ful- 
phat  of  foda,  which,  as  has  been  mentioned, 
was  procured  by  faturating  the  alkali  with 
fulphuric  acid. 

The  waters  of  Barege  are  remarkable  for  a 
very  fmooth  foapy  feel,  they  render  (kin  that 
is  immerfed  in  them  very  fupple  and  pliable, 
and  diffolve  perfedly  well  foap  and  animal 
lymph.  For  this  property  they  are  doubtlefs 
indebted  to  the  foda,  and  bituminous  matter 
which  they  contain. 

Barege  is  chiefly  reforted  to  as  a  bath,  and 
from  the  highly  detergent  powers  of  its 
waters,  joined  to  the  degree  of  heat,  they  have 
been  fuppofed  to  poflefs  peculiar  powers  as  dif- 
cutients  in  refolving  tumours  of  various  kinds, 
rigidities,  and  contractions  of  the  tendons, 
fliffnefs  of  the  joints  left  by  rheumatic  and 
gouty  complaints,  and  likewife  they  are  highly 
ferviceable  in  cutaneous  eruptions,  {c)  The 
warm  bath  is  ufed  both  generally,  and  in  the 
form  of  douche.  Internally  taken,  this  water 
ffives  confiderable  relief  in  diforders  of  the 
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(f)  Rutty 's  Synopfis. 
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ilomach,  efpecially  attended  with  acidity  and 
heart-burn,  in  obftinate  cholics,  jaundice,  and 
in  gravel  and  other  afFedions  of  the  urinary- 
organs. 


The  vallies  adjoining  to  Barege  alfo  abound 
with  hot  fprings,  equally  fulphureous  and 
alkaline,  and  ufed  for  medical  purpofes.  Of 
this  kind  are  the  baths  of  St.  Sauveur  and 
Cauteres.  Some  ofthefe  latter  raife  Fahren- 
heit's thermometer  as  high  as  131°. 

At  a  fmall  diftance  from  the  Talley  of  the 
.Baftan,  at  the  village  of  Bagneres,  on  the 
j  banks  of  the  A  dour,  there  are  alfo  found  a 
ivaft  number  of  hot  fprings  of  various  tempe- 
ratures, from  88°  to  1 35°.    Thefe  all  refemble 
each  other  in  chemical  compofition,  but  differ 
ftrikingly  from  thofe  of  Barege,  in  containing 
ao  fulphureous  ingredient,  nor  any  excefs 
|)f  foda,  but  are  hard  to  the  touch,  and  highly 
Ibknitic. 

I  They  are  much  reforted  to  from  the  fouth 
K  France,  and  ufed  chiefly  externally,  as 
"mple  thermal  waters. 
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CHAPTER  V. 

ON  THE  INTERNAL  USE  OF  WATER  AS 
AN  ARTICLE  OF  DIET. 

In  the  foregoing  chapter,  I  have  laid  before 
the  reader  the  account  of  thofe  particular  mi-i 
heral  waters  which  appeared  to  me  to  be  the^ 
moft  deferving  of  notice,  and  to  prefent  a  fair 
fpecimen  of  very  extenfive  clafTes.  In  treating 
of  thefe,  care  has  been  taken  to  fubjoin  to 
each,  fuch  an  account  of  their  medicinal  effi- 
cacy as  has  been  found  to  be  eftablifhed  by 
long  experience,  and  to  be  more  pecuUarly 
appropriate  to  the  individual  fubjed.  The 
reader  muft,  however,  in  many  inftances  be 
flruck  with  the  general  fimilarity  in  the  vir- 
tues afcribed  to  each,  even  where  the  chemi4 
cal  compofition  appears  to  be  the  moft  diftant; 
and  as  there  is  no  reafon  to  doubt  of  the  ac 
curacy  of  the  fadt  refpefting  the  adual  exift- 
ence  of  thefe  valuable  properties,  which  in 
moft  cafes  will  be  confirmed  by  the  experience 
of  every  phyfician  who  has  had  opportunities 
of  trying  thefe  remedies,  it  will  not,  I  truft,  be 
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-a  fuperfluous  tafk  to  make  fome  obfervatlons 
upon  the  efFedts  of  mere  water  upon  the 
human  body,  confidered  abftradledly  from  all 
the  foreign  ingredients  with  which  it  is  gene- 
rally found  in  combination. 

A  fubflance  which  forms  fo  large  a  portion 
of  the  ingefta,  muft  have  a  powerful  and  con- 
ftant  agency  upon  the  animal  machine  at  all 
times  ;  and  from  its  conftant  and  regular  ope- 
ration on  the  healthy  body,  may  be  in  part 
deduced  of  its  effed:  in  relieving  or  aggrava- 
ting certain  fymptorhs  of  difeafe. 

The  fhare  which  water  has  in  affifting  the 
procefs  of  digeftion,  claims  the  firft  attention. 
The  obvious  ufe  of  this  fluid  as  an  aliment,  is 
that  of  holding  in  folution,  and  conveying  in 
a  proper  form,  the  other  materials  which  con- 
ftitute  the  folid  food  of  animals. 

Water,  therefore,  fhould  be  the  fluid  of  all 
.others  the  moft  eminently  fitted  for  fufpeud- 
.ing  in  a  liquid  fl:ate,  all  the  varieties  of  animal 
,and  vegetable  matter ;  and  this  is  actually  the 
cafe,  as  we  mentioned  in  the  introdudtory 
part  of  this  work.  But  befides  being  fubfer- 
.vien.t  to  the  preparation  of  food  within  the 
ftomach,  water  is  itfelf  an  aliment,  highly 


460 


neceflltry  as  fuch,  in  order  to  preferve  that  due 
proportion  of  fluid  to  folid  matter,  on  which 
depend  the  prcfervation  of  life,  and  the  pro- 
per performance  of  all  the  fundions. 

The  procefs  of  digeftion  vv^e  know  is  a  com- 
plex operation,  but  principally  performed  by 
the  folvent  power  of  the  gaftric  juice,  and  the 
action  of  the  ftomach  itfelf  upon  its  contents. 
The  gaftric  fecretion  depends  chiefly  on  the 
healthy  adtion  of  the  fl:omach ;  and  this  again 
is  kept  up  by  the  fliimulus  of  the  gafl:ric  liquor, 
by  the  particular  nature  of  the  alimentary 
contents,  and  by  the  circumftance  of  difl:entioa 
arifmg  from  mere  quantity.  As  far  as  the 
preparation  of  food  within  the  fl:omach  ia 
concerned,  it  would  appear,  that  in  a  vigorous 
healthy  organ,  any  more  water  than  is  necet- 
fary  to  give  a  due  confiflience  to  the  food,  wilj 
retard  digefl:ion.  This  it  will  do,  by  weaken-? 
ing  the  adivity  of  the  gaftric  liquor,  by  di-? 
minifliing  the  ftimulating  quality  of  the  food 
and  therefore  its  adion  upon  the  ftomach ;  and 
If  the  water  be  cold,  by  fuddenly  abftradin 
part  of  that  temperature  which  appears  to  b 
fo  necefl^ary  to  the  complicated  procefs  of  di- 
geftion, and  the  regular  evolution  of  which 


451 


cannot  be  difturbed  with  impunity,  The  re- 
tardment thus  produced,  will  only  be  counter- 
aded  by  an  increafe  in  the  ftimulus  arifing 
from  mere  diftention.  But  if  no  more  aqueous 
dilution  were  employed  than  what  was  folely 
neceflary  as  a  folvent  for  the  folid  part  of  the 
aliment,  the  additions  thus  thrown  into  the 
circulating  mafs  by  the  chylopoietic  organs, 
would  probably  be  too  ftimulating  in  their 
nature,  and  perhaps  too  foon  animali'zed]  and 
hence  a  ftrong  tendency  to  plethora  and  an  in- 
flammatory ftate  of  body  would  be  produced, 
and  various  diforders  of  the  fyftem  would  fol- 
low. On  the  other  hand,  if  the  powers  of 
the  ftomach  are  naturally  weak,  fo  that  di- 
geftion  is  a  very  flow  procefs,  the  fpontaneous 
chemical  changes  that  the  food  would  take  on 
out  of  the  body,  begin  within  the  fl:omach 
before  they  can  be  prevented  by  the  proper- 
a£tion  of  that  organ  and  its  fecreted  liquor ; 
hence  the  acidity  of  fl:omach,  heart-burn,  and 
erudations,  and  all  the  train  af  fymptoms 
included  under  the  general  term  of  dyfpeptic. 
But  thefe  again  -will  be  prevented  in  a  great 
meafure  by  proper  dilution  ;  as  the  Ample  ad- 
dition of  water  will  moderate  the  fl;imulus  of 
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high  food  when  too  ftrong  for  the  adlon  of 
the  ftomach,  and  at  the  fame  time  will  haften 
the  propulfion  of  its  contents  into  the  inteftines 
by  affifting  in  the  change  requifite  to  be  pro- 
duced on  the  food  previous  to  its  entering 
thefe  organs.  Hence  it  is,  that  there  appears 
to  be  good  reafon  to  expert  benefit  from 
aqueous  dilution  to  a  certain  degree  in  very- 
different  ftates  of  body ;  that  is,  both  when 
the  circulating  fluid  is  too  ftimulating,  owing 
to  an  abundance  of  ftrongly  nutritious  ali- 
ment, and  a  rapid  digeftion ;  and  alfo,  in  that 
ftate  which  is  a  confequence  of  the  former,  a 
debilitated  flomach  and  defedlive  nutrition, 
owing  to  the  inability  in  the  digeftivc  organs 
to  affimilate  common  food  in  merely  its  ufual 
ftate  of  dilution  with  watery  liquid. 

It  is  not  merely,  however,  as  an  auxiliary 
to  the  procefs  of  digeftion,  that  the  neceffity 
of  taking  in  a  due  quantity  of  liquid  arifes ; 
water  itfelf  is  certainly  a  moft  important  article 
of  aliment,  and  as  fuch  enters  largely  into  the 
compofitiori  of  the  animal  body,  alTifling  in 
evolution  of  the  folids,  and  compof^ng  the 
greater  part  of  the  fluid  fecretipns.  Hence, 
as  the  well-being  of  the  animal  frame  depends 
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inuch  on  the  fecretions  and  excretions,  the 
quantity  and  ftate  of  thefe,  as  regulated  by 
that  of  the  watery  ingefta,  becomes  of  high 
importance.  During  the  whole  courfe  of 
circulation,  the  fluids  are  becoming  gradually 
unfit  to  remain  a  healthy  part  of  the  living 
animal,  and  are  regularly  removed,  when  be- 
come detrimental,  by  the  cxcretories  of  the 
lungs,  the  {km,  and  the  kidnies ;  and  this  re- 
moval of  noxious  matter  appears  to  be  full  as 
necefliiry  to  the  conftant  health  of  the  animal, 
as  the  daily  fupply  of  food  by  the  mouth. 
A  proper  degree  of  dilution  favours  this  falu- 
tary  procefs  ;  and  what  ftrongly  proves  its  ufe, 
and  the  neceiTity  of  removing  out  of  the  fyftem 
the  circulating  fluid  when  it  has  performed  it^ 
oflBce,  is  the  well-authenticated  circumftance 
of  perfons  having  lived  long  on  water  alone, 
in  fituations  where  they  were  prevented  from 
receiving  any  fupply  of  folid  aliment  from 
without. 

Now  as  there  is  here  no  new  fuccefllon  of 
circulating  fluid  that  is  properly  nutritious, 
that  v/hich  is  already  contained  within  the 
yeflTels,  muft  be  perpetually  acquiring  proper- 
tigs  which  render  it  more  and  more  injurious ; 
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and  from  this  circumftance  alone,  a  coaftant 
wearing  out  of  the  vital  powers  will  be  pro- 
duced. This  however  is  much  checked  by- 
taking  in  w^ater,  which  will  carry  noxious 
matter  out  of  the  fyftem,  and  likewife  affift  in 
the  nutrition  of  the  body,  by  promoting  the 
abforption  of  fat. 

As  the  adion  of  the  ftomach,  in  digefting 
folid  aliment,  appears  to  engage  a  good  deal 
of  the  powers  of  the  body  at  the  time,  we 
may  probably  conclude  that  it  is  in  general  a 
falutary  adion  ;  and  therefore,  that  a  diet  may 
be  too  watery,  even  though  the  farne  quantity 
of  nutritive  matter  were  conveyed  into  the 
body  in  a  given  time,  as  when  a  more  folid 
aliment  was  employed.  The  effort  attending 
the  procefs  of  digeftion  is  very  ftrikingly 
fhewn  in  a  variety  of  cafes  independent  of 
difeafe ;  as,  for  inftance,  where  a  perfon  has 
been  long  kept  without  food,  in  a  fituation 
where  little  external  ftimulus  has  been  applied, 
and  therefore  where  fimple  debility,  without 
difeafe,  has  reached  its  utmoft  height.  Perfons 
unfortunately  buried  in  the  fnow,  or  miners 
fliut  up  from  the  air,  by  the  falling  in  of  the 
earth,  whilft  at  work  under  ground,  have 
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lived  for  many  days  without  food,  and  have 
furvived  fuch  an  accident ;  but  it  is  invariably 
found  neceflary,  on  firft  breaking  their  fall, 
that  the  action  of  the  ftomach  fhould  be  re- 
fumed  in  the  gentleft  manner,  and  v^ith  the 
leaft  poflible  ftimulus,  avoiding  both  irritating 
aUment,  and  any  but  the  fmalleft  degree  of 
diftention  of  ftomach  from  mere  quantity. 
An  invalid,  recovering  from  a  long  and  debili- 
tating ficknefs,  is  nearly  in  the  fame  fituation  ; 
and  hence  he  muft  be  fed  with  foft,  eafily 
digeftible  food,  taking  care  not  to  overload 
his  ftomach  with  any  excefs  of  quantity,  and 
at  the  fame  time  guarding  againft  emptinefs 
of  that  organ,  by  food  taken  often  and  in 
fmall  portions.  The  cafe  is  much  the  fame 
with  new-born  infants,  whofe  natural  food, 
milk,  is  highly  nutritious,  and  little  ftimu- 
lating  either  in  form  or  contents,  and  at  the 
fame  time  much  diluted. 

The  circumftances,  therefore,  which  will 
indicate  the  quantity  of  aqueous  dilution  ne- 
ceflary, depend  immediately  on  the  nature  of 
the  food,  and  the  ftate  of  the  ftomach  to 
prepare  that  food  for  the  fupport  of  the  body. 
If  the  aliment  be  naturally  watery,  and  little 
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Simulating,  Ids  dilution  will  be  required,  and 
vice  verfa.  Animal  food  likewifc  feems  to 
require  to  be  accompanied  with  more  water, 
on  account  of  the  readinefs  with  which  it  is 
affimllated,  and  its  fuperior  liability  to  thofe 
fpontaneous  changes  within  the  body,  which 
rapidly  nourifli,  but  at  the  fame  time  as  readily 
become  noxious,  and  require  removal.  On 
the  other  hand,  fevcral  animals  that  feed 
entirely  on  fucculent  herbage,  feldom  require 
any  drink.  If  however,  the  powers  of  the 
flomach  iJtfelf  are  not  fufficiently  vigorous 
to  receive  folid  food,  and  to  extract  the  nutri- 
tious part,  the  procefs  of  digeftion  muft  be,  as 
it  were,  begun  out  of  the  body ;  as  far  at  leaft, 
as  to  prefent  to  the  ftomach  the  truly  alimen- 
tary part,  feparated  as  much  as  polTible  from 
that  which  would  be  excrementitious,  and 
already  in  folution  in  a  fufficient  quantity  of 
water.  This  is  done  by  the  various  kinds  of 
foups,  broths,  gellies,  and  decodions,  that  form 
fo  great  a  part  of  the  diet  of  the  invalid  ;  and 
the  proper  regulation  of  which  forms  no  un- 
important part  of  the  bufmefs  of  his  medical 
advifer. 
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A  defed  in  the  powers  ef  dlgeftion,  may 
or  may  not  have  its  origin  in  the  ftomach, 
and  perhaps  fome  important  diftindions  in 
pradice  may  arife  from  this  circumftance. 
That  it  may  occur  independently  of  difeafe  in 
this  organ,  is  evident  from  the  weaknefs  of 
digeftion  produced  by  mere  bodily  or  even 
mental  fatigue,  or  by  fimple  abftinence ;  but 
the  ftomach  is  at  all  times  fo  fenfible  to  any 
great  difturbance  of  any  of  the  animal  func- 
tions, as  to  have  its  own  proper  adions  at 
once  thereby  difordered.  In  by  far  the  greater 
number  of  acute  difeafes,  the  dimlnifhed  force 
and  irregular  adions  of  the  ftomach,  are  merely 
fymptomatic ;  but  in  the  chronic  affedions  of 
this  organ,  the  true  dyfpeptic  fymptoms  which 
we  fo  conftantly  meet  with  inperfons  who  ha\[e 
led  a  life  of  high  indulgence  in  the  luxuri^ 
of  the  table,  appear  to  be  for  the  moft  parf 
feated  in  the  ftomach  itfelf,  and  the  biliary 
organs  that  are  fo  clofely  conneded  with  the 
buftnefs  of  digeftion.  The  advantage  to  be 
derived  in  thefe  cafes  from  an  aqueous  diet, 
or  water,  taken .  as  it  were  medicinally,  are 
very  great,  and  will  prefently  be  mentioned. 


458 


ON  THE  INTERNAL  USE  OF  WATER 
AS  A  MEDICINE. 

We  now  proceed  to  confider  the  ufe  of 
water  as  a  medicine,  in  the  various  acute  and 
chronic  difeafes,  to  which,  under  one  form  or 
other,  it  is  conftantly  applied. 

Writers  on  the  materia  medica  have  juftly 
made  a  diftind  order  of  diluents,  as  medi- 
cines differing  in  their  operation  from  that  of 
all  other  fubftances.  I  mean  now  to  make 
fome  obfervations  on  this  clafs  of  medicines, 
only  I  muft  reduce  the  catalogue  of  diluentia 
to  a  fmgle  article,  namely,  pure  water,  em- 
ployed however  at  different  temperatures, 
according  to  the  indications  pointed  out  by 
different  fymptoms  which  will  be  noticed  as 
they  occur. 

The  employment  of  water  as  a  diluent  in 
acute  difeafesy  is  one  of  the  moft  important 
of  its  ufes  confidered  as  a  medicine,  and  it 
will  not  be  uninterefling  to  inquire  on  what 
grounds  are  founded  thofe  beneficial  con- 
fequences  that  attend  its  ufe  in  thefe  cafes. 

It  appears  to  me  that  many  phyficians  who 
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have  been  in  the  habit  of  prercrlbing  parti- 
cular forms  of  diluents,  either  as  ptifans  or 
decodlions  of  fome  demulcent  vegetable,  neu- 
tral falts  largely  diluted  with  water,  or  vege- 
table and  mineral  acids  in  a  grateful  form, 
have  not  always  laid  due  ftrefs  on  the  moil 
important  ingredient  in  all  thefe  prepared 
drinks,  the  watery  diluent  itfelf.    This  may 
be  partly  owing  to  the  familiar  ufe  which  we 
make  of  water  in  diet,  rather  than  as  a  me- 
dicine ;  and  yet,  important  as  this  article  of 
the  ingefta  is  at  all  times,  it  might  be.  thought 
peculiarly  fo  at  the  time  of  acute  difeafc,  when 
none  of  the  circumftances  that  ufually  afFedl 
the  ftate  of  the  body  are  inactive  in  producing 
changes,  good  or  bad,  upon  the  difordered 
frame.    The  little  adivity  too  fhewn  by  moft 
of  the  impregnating  matters  of  thefe  drinks, 
when  taken  feparately,  compared  with  the 
eflential  benefit  which  they  produce  when  in 
the  form  of  the  greatell  dilution,  would  alone 
diredt  the  attention  of  the  medical  inquirer, 
to  that  part  of  the  diluent  medicine,  the 
powers  of  which  it  is  my  prefent  ohjeO.  to 
illuftrate. 

The  inftint^ive  dcfires  or  averfions  of  per- 
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fons  labouring  under  any  fpecies  of  diforclered 
fundions,  have  been  juftly  confidered  as  de- 
ferving  the  higheft  attention  from  the  phy- 
fician,  and  in  moft  cafes,  when  prefent,  will 
furnifli  him  with  ufeful  hints  for  his  treatment 
of  the  patient.  In  acute  difeafes,  the  thirft 
after  water  is  peculiarly  remarked  as  a  cha- 
raderiftic  fymptom,  and  one  that  is  fufficiently 
conftant  to  be  a  bafis  of  nofological  defcrip- 
tion ;  and  it  is  to  be  obferved,  that  here  the 
willies  of  the  patient  are  directed  towards 
w^ater  alone,  and  that  too  of  the  moft  icy 
coldnefs  that  can  be  procured.  Thirft,  there- 
fore, is  a  dired  inftindive  indication  of  in- 
creafed  heat  and  want  of  dilution,  and  this  is 
fo  uniform,  that  the  degree  of  fever  may  often 
be  pretty  w^ell  eftimated  by  the  eagernefs  of 
the  fuffercr  after  cold  drink.  In  like  manner, 
I  have  often  obferved  it  to  be  an  unpromifmg 
fymptom  in  fever,  when  the  fenfation  of  thirft 
is  only  relieved  for  an  inftant  by  taking  large 
draughts  of  cold  liquid ;  as  it  fhews  that  the 
furface  of  the  body  is  ftill  unable  to  receive 
the  great  benefits  which  are  to  be  derived  from 
fimple  dilution.  The  feeling  of  thirft  may 
however  be  in  fome  meafure  relieved  without 
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general  dilution,  hj  topical  applications,  fiich 
as  graceful  acids  fwallowed  flowly,  and  the 
like.  The  relief  given  by  thefe,  is  however 
but  tranfient,  as  they  ad  merely  by  producing 
a  flow  of  faliva,  and  thus  taking  off  the  dry- 
nefs  and  conftridion  upon  which  the  fenfation 
of  thirft  immediately  depends;  but  they  do  not 
fupply  the  veflTels  with  that  quantity  of  fluid 
which  is  neceflary  to  keep  up  this  fecretion. 
It  is  the  peculiar  advantage  of  fimple  water 
taken  as  a  drink,  that  we  know  it  to  be  per- 
fedly  void  of  any  noxious  quality  in  itfelf, 
and  therefore,  in  giving  this  fluid  as  a  remedy 
in  difeafe,  the  attention  of  the  phyfician  is 
only  to  be  direded  to  the  circumftances  of 
quantity  and  temperature. 

The  benefits  arifing  from  large  dilution  in 
acute  difeafes,  are  not  confined  to  the  mere 
quenching  of  thirft,  though  this  is  in  itfelf 
highly  advantageous ;  but  it  is  after  fo  much 
liquid  is  added  to  the  circulating  mafs,  that  the 
truly  diluent  effeds  are  produced.  To  be 
fully  aware  of  the  importance  of  dilution  in 
that  ftate  of  increafed  impetus  of  circulation, 
parching  thirft,  and  general  irritation  that 
conftitute  acute  fever,  we  muft  recoiled  that 
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it  appears  probable  from  the  refearches  of  the 
beft  phyfiologifts,  that  the  blood  is  not  merely 
a  peculiar  chemical  mixt,  but  a  living  part  of 
the  animal  economy,  fubjed:  to  difeafe,  equally 
capable  of  ading  and  being  aded  on,  in  a 
way  which  appears  to  be  no  more  that  of  a 
mere  chemical  compound,  than  is  the  cafe  with 
any  other  organized  part  of  the  body  while 
performing  the  functions  of  life.  One  efTential 
alteration  which  the  blood  undergoes  during 
inflammation,  and  which  is  almoft  charac- 
teriftic  of  inflamed  blood,  is  a  diminilhed 
tendency  to  fpontaneous  coagulation.  This, 
as  the  late  ingenious  Mr.  Hewfon  has  clearly 
pointed  out,  is  the  immediate  caufe  of  the 
fize  or  huffy  coat  of  inflamed  blood,  and  is 
produced  by  the  circumflance  of  the  red  glo- 
bular part  fubfiding  at  the  ufual  time  after  the 
blood  is  drawn,  but  not  accompanied  by  the 
gluten,  which  laft  coagulates  at  a  later  period ; 
and  being  now  no  longer  mixed  with  the 
colouring  globules,  affumes  a  purer  form,  and 
its  natural  grey  colour.  This  change  of  the 
coagulability  of  the  blood  is  of  itfelf  probably 
a  great  advantage  in  enabling  it  to  circulate 
more  freely  through  the  minuter  velTels,  and 
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thus  in  fome  degree  to  counteract  the  effeds 
of  increafed  force  of  circulation. 

But,  on  the  other  hand,  there  are  other  ten- 
dencies to  derangement  of  functions,  which 
the  mere  chance  of  mixture  in  the  blood  will 
not  prevent.  The  greater  rapidity  of  circu- 
lation caufes  this  fluid  to  receive  an  unufual 
degree  of  adion  ;  and  if  We  can  fuppofe  it  to 
be  fimilarly  alfedted  by  this  circumftance,  as 
the  folids  of  the  body  are,  this  will  increafe 
the  ftate  of  fever,  which  is  itfelf  an  excefs  of 
adion  in  almoft  every  part  of  the  body.  Ano- 
ther, and  more  unqueftionable  effedt  produced 
by  increafed  circulation,  is  a  correfponding 
increafe  in  the  quantity  of  heat  given  out  by 
the  afTiftance  of  the  procefs  of  refpiration,  as 
the  circulation  through  the  lungs  affords  a 
conftant  fupply  of  combuftible  matter  to  keep 
up  the  animal  temperature.  In  cafes  of  mere 
increafed  rapidity  in  the  flow  of  blood,  un- 
attended with  fever,  the  cooling  procefs  of 
perfpiration  carries  off  the  excefs  of  heat  ge- 
nerated in  the  vafcular  fyflem  ;  but  in  fever, 
as  the  exhalents  on  the  furface  of  the  body 
will  not  admit  of  a  free  paffage  to  the  per- 
ifpirable  fluid,  the  only  way  to  prevent  the 
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great  accumulation  of  heat,  is  to  lefTen  the 
fource  of  combuftible  matter  in  the  blood. 
This  is  peculiarly  well  performed  by  fimple 
aqueous  dilution,  which,  whilft  it  changes  as 
little  as  poffible  the  compofition  of  the  blood, 
fimply  increafes  its  bulk,  by  the  addition  of  a 
fluid  not  in  itfelf  liable  to  combuftion  by 
accefs  of  air.  Thus  therefore,  fimple  dilution 
diminifhes  the  quantity  of  heat  evolved  from 
the  lungs  in  a  given  time,  by  lefTening  the 
actual  proportion  of  combuilible  matter  ;  and 
it  poffibly  may  have  the  fame  eflfedl,  by  ren- 
dering that  part  of  the  blood  which  undergoes 
chemical  change  during  the  procefs  of  refpi- 
ration,  lefs  eafily  ad:ed  on  by  the  air  of  the 
lungs  when  united  vvith  a  large  portion  of 
water.  There  are  certainly  feveral  analogies 
out  of  the  body, .  which  fhew  that  a  mixed 
fluid,  compounded  of  active  and  inad:ive 
matter  for  chemical  change,  becomes  more 
difficult  of  decompofition  in  proportion  as  the 
inadive  ingredient  is  increafed  beyond  a 
certain  point. 

Again,  as  the  blood  re-ads  on  the  veflels 
in  which  it  is  contained,  there  can  be  little 
doubt  but  that  this  force  of  adioii  muft  be 
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increafed  to  a  great  degree  by  the  clrcum- 
ftance  of  the  blood  being  in  a  more  adlive 
ftate  than  iifual,  and  probably  evolving  an 
uncommon  quantity  of  heat  during  the  whole 
of  its  courfe:  this  again  is  checked  by  aqueous 
dilution,  which,  as  it  were,  quenches  the  flame 
and  abates  the  unufual  ftimulus  arifmg  from 
.  the  ftate  of  the  inflamed  blood. 

Another  fource  of  the  advantage  derived 
from  introducing  a  greater  quantity  of  pure 
water  into  the  mafs  of  febrile  blood,  is  in 
diminiftiing  the  tendency  to  effufion  of  coa- 
gulable  lymph  from  the  ferous  arteries.  It  is 
weil  known  that  one  of  the  mofl:  common 
terminations  of  inflammation  of  membranes 
is  a  copious  effufion  of  gluten,  or  coagulable 
lymph,  which,  by  afliiming  a  folid  form,  oc- 
cafions  painful  and  dangerous  adhefions ;  or 
elfe  it  is  the  produO:ion  of  true  pus,  the  prefence 
of  which  brings  on  a  variety  of  unpleafant 
fymptoms.  Thefe  confequences  of  increafed 
adion  in  membranous  parts,  and  of  preter- 
natural effufion,  muff  be  much  leflened  byt 
diluting  the  contents  of  the  circulating  fluid, 
which  will  diminifli  the  increafed  ftimulus  on 
the  exhalent  veflfels,  in  the  fame  manner  as  it 


466 


does  that  on  the  blood  veflels ;  and  thus  the 
ferous  efFufion  will  be  brought  back  to  its  na- 
tural ftate,  in  which  it  is  readily  and  copiou fly- 
taken  up  by  the  abforbents  in  proportion  to 
its  produdion. 

The  whole  lymphatic  fyftem  alfo  feems 
equally  to  feel  the  benefit  arifing  from  dilu- 
tion in  acute  difeafes.    The  eafe  with  which 
fluids  of  all  kinds  are  abforbed,  where  the 
powers  of  thefe  veffels  themfelves  have  not 
been  impaired  by  difeafe,  appears  to  be  in 
fome  degree  proportionate  to  their  want  of 
Simulating  properties.    The  abforbent  veffels 
appear  to  pofTefs  a  power  of  feledion  out  of 
the  various  fubftances  prefented  to  them ;  this 
we  know  to  be  the  cafe  with  the  lacfleals,  and 
we  may  conclude  it  to  be  pretty  true  of  the 
other  veiTels  of  this  order.    Now,  the  fluids 
the  moft  fpeedily  and  largely  abforbed,  are 
thofe  which  moifl:en  the  different  cavities  of 
the  body,  which  in  health  are  compofed  only 
of  water  mixed  with  a  very  minute  portion 
of  faline,  and  ftill  lefs  of  animal  matter.  In 
acute  fever,  therefore,  the  adivity  of  the  ab- 
forbents will  be  probably  increafed  by  watery 
dilution;  and  whilfl:  water  exerts  fo  much 
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,  power  in  augmenting  the  liquid  fecretlons 
and  excretions  of  the  body,  and  therefore 
abundantly  promoting  the  tranfmiflion  of  fluid 
through  the  exhalents,  I  have  never  obferved 
it  to  increafe  effufion  to  a  morbid  degree, 

I  either  in  the  cellular  membrane,  or  cavities  of 
the  body.  In  this  refped:,  therefore,  this 
method  of  moderating  febrile  adion  by  di- 
luting the  contents  of  the  vefTe'ls,  feems  to 

I'  have  a  preference  over  adual  evacuation  by 
the  lancet,  though  there  are  numerous  cafes 

I  in  which  it  is  indifpenfibly  requifite  to  have 

I  recourfe  to  this  more  powerful  and  fpeedy 

1  mode  of  relief. 

In  all  thefe  great  and  obvious  changes  pro- 

I  duced  by  increafing  the  quantity  of  water  in 
the  fluids  of  the  body,  we  find  that  it  is  to 

j  this  liquid  alone,  that  we  can  afcrlbe  thofe 

•  great  benefits  of  diminifhing  the  ftimulus  of 
the  circulating  fluid  in  the  whole  vafcular 

I  fyflem  during  acute  difeafe,  and  thereby  mo- 
derating the  heat,  thirft,  and  violence  of  re- 

.  adion  in  the  folids ;  of  preferving  all  the  fe- 
cretory  organs  in  a  previous  ftate ;  and  of 
checking  that  tendency  to  fpontaneous  change, 
which  renders  them  pofitlvely  noxious  to  the 
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veiTels  in  which  they  are  contained,  and  unfit 
to  perform  thofe  fun£lions  on  which  the  health 
of  the  body  fo  effentially  depends.  All  thefe 
advantages  depend,  I  fay,  on  the  mere  quan- 
tity of  watery  dilution,  and  not  on  the  faline, 
or  vegetable,  or  animal  matter  which  give  a 
name  and  fome  fenfible  properties  to  the  li- 
quid in  the  form  in  which  we  ufualiy  take  it 
as  a  diluent.  Thefe  fubllances  have,  however,- 
confiderable  ufe,  both  by  giving  that  gentle 
fupply  of  aliment  in  the  leaft  ftimulating,  and 
moft  eafily  afTimilated  ftate ;  and  by  applying 
faline  medicines,  the  effed:  of  which  is  great, 
in  the  form  in  which  of  all  others  their  ac- 
tivity is  the  moft  favourably  educed,  that  o 
folution  in  a  large  quantity  of  watery  men 
ftruum.  We  accordingly  find,  that  a  mere 
increafe  of  their  dofes  will  not  fupply  the  de- 
ficiency of  proper  dilution,  in  which  ftat 
only  does  faline  matter  of  almoft  every  kin 
a6l  the  moft  favourably.  It  fhould  howeve 
be  kept  in,  mind,  that  nothing  can  add  to  the 
proper  diluent  power  of  fimple  water;  and 
this  dlftindlion  is  certainly  important,  inaf- 
much  as  it  is  always  of  confequence  to  fim- 
plify  our  ideas  with  refpedt  to  the  application 
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of  remedies,  and  to  introduce  precifion  in 
terms  where  the  things  themfelves  admit  of 
accurate  diRindion, 

Simple  dikition  in  a6tive  fever  may,  how- 
ever, be  carried  to  excefs,  though  not,  I  appre- 
hend, in  the  way  which  would  appear  the 
moft  obvious,  that  of  increafmg  effufion  to  a 
morbid  degree  into  the  cavities  of  the  body. 
JBut,  an  excefs  of  watery  liquid  thrown  in 
fafter  than  the  emund:ories  can  carry  it  off, 
muft   induce   a  temporary  plethora  in  the 
blood  vefTels.     It  is  certainly  not  improbable 
that  the   abforbents  of  the  ftomach  may  be 
a6tive,  and  tranfmit  a  fluid  fo  eafily  taken  up 
as  water  is,  with  great  facility,  whilft  at  the 
fame   time  the  exhalents  or  the  fecretory 
veflTels,  which  are    the  extremities  of  the 
arterial  fyftem,  are  comparatively  inactive  or 
morbidly  conftrifued,   and  the  fecretion  of 
urine  equally  defed;ive.    We  know  that,  in 
health,  the  circumrtance  which  induces  us  to 
take  an  unufual  quantity  of  liquid,  is  a  pre- 
vious increafe  of  the  adlion  of  the  exhalents 
by  means  of  exercife  ;   and  whilft  this  and 
the  fecretion  from  the  kidnies  are  kept  up  in 
full  force,  there  can -be  little  danger  of  plethora 
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in  the  circulating  veflels.  So,  labourers  in  a  hot 
fummer's  day,  kept  in  conftant  exercife,  and 
perfpiring  profufely  at  every  pore,  will  take  a 
quantity  of  liquid  which  any  other  time  of 
health  could  not  be  borne  by  the  ftomach. 
But  in  fever,  even  when  the  neceffity  for 
copious  dilution  is  urgent,  and  the  thirfl 
and  defire  for  drink  exceffive,  and  yet  the 
urine  very  fcanty,  and  the  fkin  dry  and  hot, 
it  is  often  fafer  to  take  liquid  in  very  divided 
quantities,  and  by  conftant  fipping ;  and  thus 
the  mere  fenfation  of  thirft  as  far  as  it  depends 
Qn  want  of  moifture  in  the  mouth,  will  be 
conftantly  relieved,  and  yet  the  arterial  fyf- 
tern  not  overloaded  with  liquid  contents, 
till  its  exhalent  extremities  are  brought  into 
a  more  favourable  ftate  for  the  tranfmiflion 
of  fluids.  Diluents  therefore,  may  in  certain 
cafes  give  tenfion  and  plenitude ;  and  it  is 
probable  that  from  this  caufe  arifes  the  fud- 
den  determination  to  the  head,  which  in  lan- 
guid habits,  and  in  the  debilitated  invalids 
that  refort  to  watering  places,  fometimes  fol- 
lows a  full  draught  of  water,  even  when  there 
is  no  fever  prefent.  {a) 

{a)  See  note  on  Malvern  waters. 
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In  the  life  of  water  in  acute  difeafes,  much 
regard  is  to  be  had  to  temperature.  The  point 
to  be  afcertaind  is,  the  degree  of  cold  that 
can  fafely  be  borne;  for  cold  liquid  fulfills 
the  double  intention  of  diminifliing  heat,  ef- 
pecially  that  of  the  mouth  and  fauces,  and 
introducing  aqueous  dilution.  In  fome  ftates 
of  fever,  however,  thefe  two  purpofes  are  in- 
compatible; for  where  the  re-a6lion  produced 
by  the  application  of  cold  is  too  languid,  ab- 
forption  by  the  ftomach  is  diminifhed  ;  io 
that  for  this  latter  objedt  tepid  water  will  be 
the  mo  ft  favourable. 

The  Gircumftances  to  which  the  ufe  of  cold 
water  either  internal  or  external  are  to  be  con- 
fined, are  treated  of  in  a  very  able  manner  in 
Dr.  Currie's  valuable  work  on  "  The  Efre<51:s 
of  Water,  as  a  Remedy  in  Fever,"  a  work 
w^hich  is  well  worthy  of  the  attention  of  every 
medical  praditioner,  and  of  the  great  reputa- 
tion which  it  has  already  acquired.  It  appears 
from  the  experiments  of  this  acute  obferver, 
that  the  degree  of  cold  to  which  water,  ufed 
either  as  a  drink  or  a  bath,  may  be  fafely 
carried,  is  in  dired  proportion  to  the  degree  of 
fiJiiavil  temperature  above  the  natural' ftandard 
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which  fteadily  prevails ;  and  this  again  is  pro- 
portionate to  the  vigour  of  the  body  and  the 
ftrength  of  the  difeafe.  Where  the  re-a£tion 
of  the  ftomach  is  ftrong,  advantage  may  be 
taken  of  this  circumftance  to  apply  as  'it  were 
a  cold  bath  to  this  organ ;  and  from  the  great 
fympathy  which  exiils  between  it  and  the 
fkin,  the  fame  efFed:  will  often  be  produced 
as  if  the  whole  body  were  immerfed ;  that  is, 
a  relaxation  of  the  febrile  refiftance  on  the 
extreme  veflels  will  be  produced,  and  a  free 
peifpiration  will  follow.  It  is  to  be  obferved 
likewife,  that  in  proportion  to  the  coldnefs  of 
the  water  as  a  drink,  attention  muft  be  paid 
to  the  period  of  fever  in  which  it  is  applied. 
In  the  ccld  ftage,  as  Dr.  Currie  remarks;  it 
is  to  be  always  avoided,  for,  if  taken  at  this 
time,  it  increafes  the  chillinefs  at  the  furface, 
the  oppreffion  at  the  prsccordia,  and  renders 
the  pu]fe  more  frequent  and  feeble.  It  is 
during  the  violence  of  the  hot  ftage,  that  cold 
drink  may  be  the  mod  liberally  allowed  ;  ef- 
pecially  where  the  heat,  as  indicated  by  the 
thermometer,  is  fteadily  higher  than  natural. 
But,  again,  when  the  fubfequent  perfpiration 
to  which'  it  largely  contributes  is  fully  efta- 
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blifhed,  and  the  natural  cooling  proccfs  is 
going  forward,  cold  drink  is  then  to  be  with- 
held, as  it  might  check  this  falutary  fecretion ; 
and  indeed  the  defires  of  the  patient  feldom 
call  for  it  at  this  period.  The  temperature 
of  drink  therefore,  at  the  different  periods  of 
a  cold,  hot,  and  fweating  ftage  of  a  fimple 
febrile  paroxyfm,  fhould  be,  in  general  hot 
in  the  hrft  cafe,  cold  in  the  fecond,  and  tepid 
in  the  third;  and  it  is  chiefly  in  the  fecond 
ftage  that  the  quantity  may  be  the  moft  liberal. 
Part  of  this  fubjedl  however,  is  intimately 
conneded  with  the  external  application  of 
cold  water  in  fevers,  and  we  fhall  therefore 
refume  it  in  the  following  chapter. 


What  has  been  faid  of  the  employment  of 
water  as  an  article  of  food,  and  as  a  medicine 
in  acute  difeafes  will,  in  a  confiderable  degree, 
apply  to  the  ufe  of  this  liquid  in  chronic  dif- 
orders,  and  in  relieving  particular  fymptoms. 
There  are  however  fome  circumftances  relat- 
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ing  to  an  habitual  ufe  of  water,  which  require 
fome  notice,  as  they  are  intimately  conne(fled 
with  the  fubjeft  of  mineral  waters. 

Much  has  been  faid  by  eminent  writers 
concerning  a  proper  feledion  of  the  water 
which  is  to  be  ufed  in  various  forms  as  our 
'  common  drink ;  and  an  attention  to  this  oh- 
je61:,  has  been  as  ftrenuoufly  infuled  on  in  re- 
commending a  place  of  refidence,  as  the  more 
obvious  circumftances  of  air  and  fituation. 
There  certainly  appears  to  be  fome  ground 
for  this  caution,  for  any  confiderabie  impurity 
ill  a  liquid  which  makes  fo  large  a  part  of  our 
diet,  muft  be  felt,  in  fome  way  or  other,  in 
the  general  fundions  of  the  animal  economy. 
Dr.  Heberden,  an  accurate  obferver,  and  moft 
judicious  practitioner,  has  particularly  infilled 
upon  this  point,  and  has  recommended  as  a 
fair  fubjedt  of  experiment,  a  courfe  of  diftilled 
water  to  be  ufed  medicinally  in  thofe  cafes 
which  have  been  thought  peculiarly  expofed 
to  receive  injury  from  the  hard  fprings  in 
common  ufe  {a).    It  is  to  be  regretted  how- 
ever, that  we  have  not  fuch  authentic  fadts 
and  obfervations  conduded  on  a  fufficiently 

(a)  Medical  Tranfadtlons,  vol.  I. 
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large  fcale,  as  to  enable  us  t6  tell  with 
precifion,  what  are  the  inconveniences  really 
produced  by  iifing  a  water  loaded  with  foreign 
ingredients.    It  is  certain  that  the  falts  which 
give  the  quality  of  hardnefs  to  fpring  water, 
are  always  to  be  found  in  one  form  or  other 
in  the  fluids  of  the  body  in  the  ftate  of  the 
beft  health,  and  they  appear  to  be  neceffary 
to  the  conftitution  of  thefe  fluids.    Thus  we 
find  the  component  parts  of  felenite  and  com- 
mon fait,  in  the  ferum  of  the  blood,  in  the 
urine,  and  other  fecreted  fluids;  and  even  if 
thefe  falts  be  confidered  as  merely  excremen- 
titious.  It  would  appear  that  in  common  cafes 
and  in  a  healthy  flate  of  body,  the  ufual  courfe 
of  circulation  is  fufficient  to  throw  them  off 
into  the  excretions.    Hard  and  impure  waters 
have  long  lain  under  the  imputation  of  pro- 
I  ducing  calculous  complaints,  and  have  there- 
^  fore  been  ftridly  forbidden  to  perfons  labour- 
|l  ing  under  thefe  diforders  ;  and  it  is  unquefti- 
I  enable  that  in  many  inftances  they  increafe 
!  the  painful  fymptoms  of  this  mofl:  diflreflTrng 
I  , complaint.    It  muft  however,  be  confeflfed, 
that  the  chemical  analyfis  of  thefe  concretions 
throws  but  very  little  light  at  prefent  on  their 
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formation,  except  to  render  it  ceriaih,  that  it 
is  by  no  means  to  a  fimple  depofition  of  the 
earthy  falts  which  form  the  impurities  of  com- 
mon pump  water,  that  we  can  attribute  the 
origin  of  calculi.  Soft  waters  have  however  a 
pofitive  advantage  over  the  hard,  in  poffeiTrng 
greater  powers  of  folution  over  animal,  ve- 
getable, and  faline  matter ;  and  this  is  fhewn 
by  experiments  made  out  of  the  body.  There- 
fore, fmce  a  pure  foft  water  taken  largely  in 
diet,  adds  nothing  that  is  capable  of  diforder- 
ing  the  fyftem,  but  on  the  contrary,  is  intro- 
ducing into  the  circulation  a  liquid,  which, 
from  its  being  itfelf  void  of  earthy  and  falinc 
matter,  poflelTes  a  greater  folvent  power  than 
water  already  impregnated  with  foreign  fub- 
ftances,  this  circumftance  appears  to  me  to  go 
a  good  vv^ay  to  explain  the  great  benefit  pro- 
duced in  calculous  complaints,  by  a  water  like 
that  of  Malvern  (as  Dr.  Wall  has  fuggefted), 
which  contains  fcarcely  a  notable  proportion 
of  fait  of  any  kind  ;  and  on  the  other  hand, 
the  inconvenience  arifmg  from  ufmg  a  water 
already  almoft  faturated  with  an  earthy  fait, 
fuch  as  the  hard  fpring  water  which  forms  the 
commoneft  of  all  aqueous  drinks.  Sometimes 
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however,  hard  water  appears  to  be  pofitively 
noxious,  and  this  is  chiefly  vv^ith  very  irri- 
table ftomachs  where  it  produces  fyrap- 
toms  of  dyfpcpfia.  Invalids  and  young  chil- 
dren are  the  moft  likely  to  fufFer  from  this 
caufe ;  for  the  great  importance  of  a  healthy 
and  regular  performance  of  the  fundiions  of  the 
ftomack  and  bowels  in  infants  is  well  known, 
and  a  hard  aftringent  water  taken  into  their 
tender  organs,  may  very  probably  induce  a 
faulty  digeftion,  coftivenefs,  and  diforder  in 
the  whole  alimentary  canal,  which  in  infants 
is  always  dangerous,  and  fometimes  fatal. 

Another,  and  more  decidedly  beneficial  ufe 
of  water  as  a  medicine,  is  in  relieving  thofe 
deranged  fundions  of  the  ftomach  and  bowels, 
and  biliary  organs,  occafioned  by  the  moft 
frequent  of  all  caufes  of  difeafe,  efpecially 
with  men  of  a  middle  age,  and  in  eafy 
circumflances,  a  long  and  habitual  indul- 
gence in  high  food,  ftrong  drink,  and  all 
the  luxuries  of  the  table.  In  fuch  cafes  there 
are  three  dired  caufes  of  difeafe,  which  ope- 
rate  at  once  in  producing  the  morbid  changes  ; 
they  are,  too  large  a  quantity  of  food  for  the 
j  wants  of  the  body,  too  great  a  proportion  of 
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folid  to  fluid  aliment,  and  all' the  ingefta  of 
too  ftimulating  a  kind. 

The  ftomach,  being  here  in  a  conftant  ftate 
of  high  excitement  and  over-diftention,  be- 
comes gradually  debilitated,  and  unable  to 
perform  duly  the  office  of  digeftion ;  hence 
arife  heart-burn,  flatulence,  and  four  erudla- 
tions,  the  eiFe6t  of  the  fpontaneous  changes 
produced  in  the  mafs  of  food  when  not  enJ] 
tirely  checked  by  the  digefl:ive  procefs ;  hence 
too  a  great  irregularity  in  the  fecretion  of  bile,j 
either  on  the  one  hand  highly  acrid,  fo  as  to 
increafe  the  morbid  fliimulus  on  the  fl:omach 
by  regurgitation  into  that  cavity ;  or  elfe 
fcantily  fupplied,  and  therefore  unable  to  com- 
plete the  feparation  of  chyle,  and  producing 
obftinate  coftivenefs  from  the  abfence  of  the 
necefl'ary  and  healjthy  fl;imulus  on  the  in- 
teftines.  At  length  too,  comes  on  an  alarming 
defe£t  of  nervous  energy,  and  a  dangerous 
determination  to  the  head,  and  palfy  or  apo- 
plexy often  compleat  the  derangement  of  the. 
animal  frame. 

With  all  or  any  of  thefe  fymptoms  to 
combat,  it  mufl:  fuggefl:  itfelf  to  a  prudent 
phyfician,  that  next  to  relieving  fuch  of  them 
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as  are  very  urgent,  it  becomes  of  the  highefl: 
I  importance  to  endeavour  to  come  at  the  foun- 
tain head  of  thefe  diforders,  and  to  reftore 
the  healthy  fundion  of  the  ftomach,  that 
organ  the  difeafed  ftate  of  which  had  been 
the  caufe  of  all  this  mifchief.    To  fulfil  this 
.  intention,  which  can  only  be  done  very  gra- 
'  dually,  no  general  plan  of  cure  feems  to  be 
fo  ftrongly  indicated,  as  a  conftant  and  habi- 
tual addition  of  a  confiderable  quantity  of 
water  in  divided  dofes  to  the  daily  ingefta. 
This  fimple  remedy  will  of  itfelf  remove  the 
defed;  of  an  over  proportion  of  folid  aliment, 
will  render  every  kind  of  food  lefs  ftimulating, 
Jeflen  the  irritation  in  the  primas  vise,  dilute 
the  bile  when  acrid,  moderate  its  ftimulus  on 
the  bowels,  and  render  the  difcharge  of  the 
;  excrementitious  part  of  the  food  more  regular 
and  eafy.    This  I  am  convinced  is  the  true 
fource  of  part  of  the  relief  given  in  dyfpeptic 
'  complaints,  by  all  our  moft  celebrated  mineral 
;  waters ;  and  of  the  whoky  in  feveral  waters  of 
high  reputation  (allowing  for  the  circumftance 
of  temperature).    I  am  far  from  aflerting 
(  however  that  mere  aqueous  dilution  is  of 
ii  itfelf  equal  to  reftore  the  healthy  fundions 
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of  thofe  digefting  organs  that  have  been 
deranged  by  a  long  continuance  in  the  ha- 
bits which  produce  dyfpepfia.  Every  prac- 
titioner is  acquainted  with  thofe  valuable  and 
more  adive  remedies,  which  it  is  neceffary 
to  ufe  in  fuch  cafes  ;  but  thefe  it  is  not  my 
intention  to  enlarge  upon. 

In  the  ufe  of  water  as  a  medicine  in  chronic 
as  well  as  acute  difeafes,  regard  is  alfo  to  be 
had  to  the  circumftance  of  temperature. — ■ 
The  fimple  diluent  effedt  will  be  perhaps  the 
moft  powerful  at  a  temperature  approaching 
to  the  animal  heat,  or  nearly  that  of  Briftol 
w^ater;  it  is  however,  lefs  grateful  at  this 
degree  than  that  of  45°  to  60%  the  ufual  heat 
of  our  ordinary  fprings.  The  common  idea 
of  the  debilitating  effect  of  tepid  water,  feems 
to  be  but  ill  founded,  except  we  go  to  a  height 
of  temperature  much  above  that  of  the  animal 
body.  The  tepid  waters  of  Briftol'  of-  Bath 
are  never  obferved  to  produce  any  weakening 
cffed  on  the  ftomach,  but,  on  the  contrary, 
the  appetite  and  general  health  are  improved 
under  the  ufe  of  them;  audit  does  not  appear 
that  in  any  of  the  thermal  mineral  fprings  that 
wc  are  in  the  habit  of  ufmg  medicinally,  their 


481 


high  temperature  counterads  the  Invigorating 
qualities  of  their  foreign  ingredients.  Delicate 
and  very  irritable  ftomachs  often  require  a 
|epid  warmth  ,to  be  given  to  their  drink;  for 
,the  procefs  of  digeftlon  may  in  thefe  habits  be 
fuddenly  didurbed  by  a  draught  of  cold  water, 
and  fickuefs  may  immediately  follovv^  Warm, 
water  has  often  a  remarkable  efFedt  in  abating 
that  diftrefling  and  gnawing  pain  ariling  frorn. 
acrimony  in  the  undigefted  food,  commonly 
known  by  the  term,  heart-burn.     A  draught 
I  of  water,  t?ken  as  warm  as  it  can  be  drank, 
I  will  often  give  very  fudden  relief  in  this 
jcomplaint.  {a) 

Water  drinkers  are  in  p-eneral  lon2;er  livers 
9.re  lefs  fubjedt  to  decay  of  the  facultieSj  have 
better  teeth,  more  regular  appetites,  and  lefs 
acrid  evacuations,  than  thofe  who  indulge  in 
a  more  ftimulating  diluent  for  their  common 
drink.  It  is  not  my  intention  to  give  a 
catalogue  of  all  the  disorders  that  have  been, 
or  may  be  more  or  lefs  relieved  by  a  judicious 

,  (a)  For  further  particulars  on  the  treatment  of  dyfpepfia  arifing 
from  a  difeafed  liver,  and  on  the  ufe  of  the  aqueous  regimen,  I 
'beg  leave  to  refer  the  reader  to  my  Treatife  on  the  StruaurCj 
)Economy,  and  DIfeafes  of  the  Liver.    3d.  Edition. 
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ufe  of  this  liquid;  nor  do  I  mean  to  aflert 
that  it  is  applicable  in  every  cafe  of  dyfpepfia 
indifcriminately.  Every  phyfician  muft  be 
aware  of  the  great  difficulty  of  treating  a 
difeafe,  which  is  fo  varying  in  its  fymptoms,  fo 
obftinate  in  adhering  to  debilitated  ftomachs, 
and  efpecially  fo  expofed  to  be  affedted  by 
accidental  circumftances,  by  having  its  feat 
in  that  organ,  which  of  all  others  receives  the 
greateft  variety  of  impreffions  from  external 
caufes.  It  is  fufficient  to  have  enlarged  upon 
one  of  the  various  remedies  which  art  makes 
ufe  of ;  and  which,  from  its  fimplicity,  from  its 
gradual  and  powerful  operation,  and  from  the 
cafe  with  which  it  may  be  always  procured, 
deferves  the  higheft  attention  from  the  medical 
praditioner. 


CHAPTER  VI. 
ON  THE  EXTERNAL  USE  OF  WATER. 

We  have  hitherto  confidered  the  ufe  of 
water  as  an  article  of  diet,  and  as  an  internal 
dikient  in  acute  and  chronic  difeafes ;  there  is 
another  very  important  application  of  this 
liquid  which  dcferves  attention,  its  employ- 
ijient  externally  as  a  bath,  either  general  or 
partial,  and  at  any  temperature,  from  ice-cold, 
to  a  degree  of  heat  as  great  as  the  fkin  can 
bear  it. 

The  circumftance  of  the  animal  temperature 
being  about  a  medium  degree  between  thefe 
extremes,  the  great  effed:  that  immerfion  has 
upon  that  temperature,  and  the  powers  of  the 
body  that  produce  and  regulate  it,  have  caufed 
an  eflential  difference  in  the  phyfiological  and 
medical  view  of  this  fubje£t,  according  to  the 
degree  of  heat  at  which  immerfion  is  em- 
ployed; and  therefore,  it  will  be  neceffary  to 
confider  feparately  the  fubje£t  of  bathing,  in  a 
heat  much  under  that  of  the  auimal,  and  in 
one  that  nearly  equals,  or  is  above  it.  We  fhall 
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find  that  in  proportion  as  thefe  two  extremes 
of  temperature  approach  each  other,  they  be- 
come lefs  powerful,  each  in  their  particular 
mode  of  adion ;  fo  that,  although  the  diftinc- 
tion  of  the  cold  from  the  warm  bath  be  very- 
decided,  the  tepid  bath  partakes  in  fome 
degree  of  the  properties  of  each. 

On  the  Cold  Bath. 

Immerfion  in  water  at  a  confiderable  degree 
below  the  animal  temperature,  is  an  agent  ca- 
pable of  producing  very  powerful  effects  upon 
the  whole  fyftem,  on  account  of  the  extent  of 
fentient  furface  to  which  it  is  applied;  which 
is  much  greater  than  that  of  any  other  curative 
application  that  we  are  in  the  habit  of  ufing. 
All  the  important  fads  that  belong  to  this 
fubjed,  or  nearly  fo,  regard  merely  the  circum- 
ftance  of  the  temperature  of  the  liquid  which 
is  employed  for  the  purpofe  of  immerfion ; 
(taking  into  confideration  its  capacity  for  re- 
ceiving and  tranfmitting  heat)  and  it  is  there- 
fore to  the  habitudes  of  the  body  with  me- 
diums of  different  temperature,  that  we  are 
principally  to  look  for  an  explanation  of  the 
various  phenomena  that  occur. 
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When  a  healthy  perfon  is  immerfed  in.  cold 
water,  the  following  occurrences  are  well 
known  to  take  place:  firft,  there  is  a  general 
fenfation  of  cold,  forming  that  fudden  fhock 
to  the  whole  fyftem,  which  is  one  of  the  mofl: 
important  efieds  of  the  cold  bath.    This  is 
almoft  immediately  fucceeded  by  an  equally 
univerfal  fenfe  of  warmth,  which  increafes 
rapidly  to  a  certain  point,  fo  as  to  caufe  the 
•furrounding  water,  though  actually  cold,  to 
feel  of  a  comfortable  warmth ;  and  this  feel- 
ing is  fooner  produced,  and  continues  longer, 
in  proportion  as  the  perfon  is  in  full  health, 
and  naturally  poffeffing  a  vigorous  circulation. 
By  degrees,  however,  if  the  body  continues 
immerfed,  it  becomes  chilled;  violent  fhiver- 
ing  comes  on,  the  extremities  grow  numb 
and  pale,  fometimes  ficknefs  takes  place,  and 
j  at  laft,  the  animal  powers  are  exhaufted  by 
cold  and  fatigue.    In  this  procefs,  the  moft 
remarkable  effedts  are  thofe   which  occur 
firft,  and  are  diredly  confequent  to  the  fhock 
of  immerfion  ;  and  thefe  require  particular 
^  attention  in  a  medical  view,  as  it  is  only  to 
I  the  production  of  thefe  that  the  cold  bathing 
i  Ihovild  be  fuffered  to  proceed. 


486 


The  fenfadons  of  returning  warmth  which 
take  place  diredly  after  the  cold  of  the  firft 
immerfion,  conftitute  what  has  been  called 
the  readlion  of  the  fyfccm ;  and  this  is  cer- 
tainly a  proper  and  charafteriftic  term^  as  it 
imports  an  action  produced  in  th^  body  itfelf, 
to  refift  an  external  impreflion.  ,Rea6lion 
in  this  place,  feems  to  be  a  peculiar  effort  of 
the  living  power,  and  to  be  excited  in  a  de- 
gree proportionate  to  the  force  of  that  power, 
aud  to  the  intenfity  of  the  caufe  which  called 
it' into  a<Stion.  It  implies  not  merely  an  in- 
creafe  of  the  produ<3:ion  of  animal  heat,  but, 
fuperadded  to  this,  a  fudden  effort  within  the 
body,  and  the  whole  arterial  fyflem,  to  over- 
come an  imprefTion  on  the  extremities  as 
fudden  and  powerful.  Hence  it  is,  that  a  mere 
abflradion  of  heat,  by  a  cold  medium,  will 
not  produce  that  which  is  precifely  meant  by 
readion,  except  the  external  cold  be  applied 
fuddenly,  and  to  a  large  furface.  Thefe  two 
conditions  are  fulfilled  by  fudden  immerfion 

into  cold  water. 

The  fuperior  power  of  conduding  heat, 
which  water  pofTcffes  over  air,  is  alfo  a  cir- 
cumftance  that  is  always  to  be  kept  in  mind 
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in  applying  cold  externally.  This  is  parti- 
cularly fliewn  where  a  perfon  continues  long 
in  this  cold  medium,  beyond  the  firft  effeds 
of  readion.  On  account  of  the  high  con- 
ducting pov/er  of  water,  the  body  muft  be 
conftantly  employed  in  producing  an  unufual 
quantity  of  heat;  and  this  appears  to  be  a  great 
effort  in  the  conftitution,  which,  if  carried 
too  far,  goes  directly  to  deftroy  the  animal 
powers. 

Thus,  the  exercife  of  fwimming,  to  thofe 
that  are  accuftomed  to  it,  is  one  which  in 
itfelf  requires  comparatively  but  little  mufcular 
exertion ;  but,  being  performed  under  circura- 
ftanees  that  highly  exhauft  the  animal  ftrength, 
it  proves  more  fatiguing  than  almoft  any  other 
kind  of  motion  of  the  limbs.  This  too  is  in- 
creafed  by  a  fuperior  coldnefs  in  the  medium, 
and  the  permeability  of  the  {km  to  heat ;  and 
therefore,  inhabitants  of  hot  climates,  proteded 
by  the  greater  undtuofity  of  their  fkin,  and 
favoured  by  the  warmth  of  their  feas  and  rivers, 
are  enabled  to  lead  almoft  an  amphibious  life. 
The  uniform  and  gradual  exhauftion  of  the 
vital  energy,  by  being  kept  in  a  cold  me- 
dium with  great  conduding  powers,  pro- 
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duces  a  ftrong  tendency  to  fleep,  provided  the 
exhauftion  be  gradual,  and  does  not  proceed 
at  once  fo  far  as  to  produce  fhiyering  and 
quicknefs  of  pulfe,  and  that  derangement  of 
the  fundions,  which  refembles  the  cold  fit  of 
an  intermittent. 

The  peculiar  fenfibility  of  the  fkin  to  the 
impreffion  of  fudden  cold,  as  produced  by 
the  cold  bath,  may  often  occafion  effeds 
fomewhat  different  in  degree  from  what  might 
be  expeded  from  the  mere  circumftances  of 
the  coldnefs  of  the  water,  and  the  general 
vigour  of  the  body. 

This  fenfibility  may  probably  be  in  fome 
cafes  more,  in  others  lefs,  than  the  general 
balance  with  the  arterial  fyftem ;  and  thus  the 
effeds  of  cold  immerfion  will  not,  with  all 
perfons,  be  followed  by  a  readion  precifely 
proportioned  to  the  coldnefs  of  the  fluid  which 
determines  the  adual  force  of  impreffion,  and 
the  ftrength  of  the  conftitution  to  regulate 
the  readion.  To  a  diminifhed  fenfibility  of 
the  fkin,  occafioned  by  long  habit,  we  may 
probably  attribute  the  eafe  with  which  the 
attendants  on  the  cold  and  fea  baths,  remain 
for  fome  hours  in  a  medium,  which,  from  its 
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low  temperature,  would  exhauft  and  benumb 
thofc  who  arc  not  accuRomed  to  this  pradice. 

Another  very  important  circumftance  which 
regards  the  fubjed  of  cold  bathing  is,  the 
great  fympathy  which  exifts  between  the 
fkin,  on  the  one  hand,  and  the  ftomach  and 
diaphragm,  on  the  other.  This  is  Ibewn  in 
a  variety  of  inftances,  and  is  mutual,  fmce 
either  part  may  be  afFed;ed  by  an  impreffion 
made  on  the  other.  A  ftriking  inftance  of  it 
is  feen  in  the  effeds  of  gradual  immerfion  in  a 
very  cold  bath,  on  perfons  of  a  highly  delicate 
and  irritable  habit,  where,  as  foon  as  the  fur- 
face  of  the  water  reaches  the  level  of  the  fto- 
mach and  diaphragm,  violent  fobbing,  ftiiver- 
ing,  and  often  ficknefs,  are  the  confequence. 
On  the  other  hand  it  is  well  known,  that  in 
acute  fever,  a  glafs  of  cold  Vv^ater  taken  into  the 
ftomach  will  fometimes  relieve  a  dry  burning 
(km,  by  inducing  copious  perfpiration.  Like- 
wife,  as  Dr.  Currie  has  obferved,  the  fliivering 
and  numbnefs  of  limbs  confequent  on  long  ex- 
pofure  to  cold  and  wet,  is  fooneft  removed  by 
a  bladder  full  of  hot  water  applied  to  the  pit 
of  the  ftomach.  It  is  often  neceffary  to  ad- 
vert to  this  fympathy  of  parts,  in  regulating 
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feveral  clrcumftances  that  may  occur  when 
the  cold  bath  is  ufed  medicinally,  as  whether 
it  fliould  be  employed  when  the  ftomach  is 
full,  or  when  empty,  and  the  like. 

The  difference  that  often  occurs  between 
the  fenfations  of  heat  and  cold,  and  the  real 
ftate  of  the  animal  temperature  as  taken  by 
the  thermometer,  muft  alfo  be  attended  to. 
This  is  fhewn  in  a  ftriking  manner  during 
the  whole  procefs  of  immerfion  in  very 
cold  water,  in  an  experiment  related  by  Dr. 
Currie,  to  whofe  excellent  work  we  fhall 
often  refer.  When  a  healthy  perfon  was 
expofed  to  this  fituation,  the  firft  fenfation 
was  that  of  fevere  cold,  arifmg  from  the  great 
fhock  and  fudden  change  of  temperature ;  to 
this  fucceeded  a  fenfe  of  warmth,  owing  to 
the  commencement  of  readion  which  con- 
tinued for  a  w^hile,  and  then  gradually  gave 
place  to  a  great  degree  of  chillinefs  and  ex- 
hauftion:  but  the  degree  of  animal  heat,  (as 
indicated  by  the  thermometer  placed  under 
the  tongue),  which  was  the  loweft  juft  after 
immerfion,  continued  to  rife  very  fteadily  and 
(lowly,  long  after  the  glow  from  the  firft  re- 
adion  was  paft,  and  whilft  the  fenfations  w^ere 
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thofe  of  lofing  heat.  The  fenfation  of  heat 
like  wife  is  at  times  equally  fallacious.  The 
touch  of  frozen  mercury  is  like  that  of  a  red 
hot  iron. 

The  effeds  produced  by  the  cold  bath 
on  the  pulfe,  are  often  very  ftriking ;  but  it 
is  neceffary  to  be  aware  of  the  intreafed 
frequency  produced  in  perfons  not  in  the 
leaft  feverifh,  by  the  mere  apprehenfion  of 
plunging  into  very  cold  water.  This  na-- 
tural,  and  in  many  perfons  infuperable  alarm, 
may  very  materially  retard  the  falutary  re- 
action in  delicate  habits,  efpecially  where  the 
degree  of  cold  is  carried  to  the  utmoft  extent 
w^hich  the  conftitution  is  at  all  able  to  over- 
come. To  fuch,  much  advantage  will  be  derived 
from  a  tepid  bath,  where  the  fhock  is  more 
moderate,  as  for  example,  that  of  Buxton; 
and  even  the  idea  and  name  of  a  tepid  bath, 
has  fom€  eftedt  in  reconciling  the  mind  as 
well  as  the  body  in  fome  degree  to  the  im- 
preffion  of  fudden  cold.  When  the  Ihock  of 
immerfion  is  fully  over,  and  the  reaction 
eftablifhed,  the  pulfe  becomes  flow,  regu- 
lar, and  in  general,  fmall ;  and  fo  continues 
till  the  body  begins  to  be  chilled,  if  the  Im- 
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meiTion  be  perfevered  in.  This  change  of 
pulfe  from  being  hurried  and  irregular,  to  a 
flow  and  fteady  heat,  is  mod  ftrikingly  Ihewn 
in  immerfion  or  affufion  of  cold  water  durino: 
ardent  fever,  and  is  one  of  its  moft  falutary 
elfedis. 

Much  has  been  alledged  in  favour  of  the 
advantage  of  fait  over  freih  vsrater  ufed  as  a 
bath.  Where  the  fkin  is  particularly  irri- 
table, and  efpecially  where  any  cutaneous  dif- 
eafe  is  prefcnt,  there  is  no  doubt  but  that  the 
falinc  ingredients  of  fea-water  may  have  con- 
fiderable  effeO;:  the  fame  may  be  fAd  when 
a  pcrfon  is  immerfed  for  a  confiderable  length 
of  time,  as  in  long  fwimming  in  the  fea; 
but  where  the  immerfion  is  but  momentary, 
as  is  the  cafe  with  by  fur  the  greater  number 
of  invalids  'vvho  ufe  this  powerful  remedy, 
and  where  the  moifture  that  adheres  to  the 
{km  is  wiped  off  carefully  as  foon  as  the  pa- 
tient comes  out  of  the  v/ater,  it  is  difficult  to 
conceive  how  fea-w''ater  fhould  here  have  any 
a£tion  different  from  frefli  water  at  the  fam» 
temperature,  and  in  the  fame  circumflances 
of  agitation  and  expofure. 

The  difeafes  and  morbid  fymptoms  for 
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which  the  cold  bath,  under  one  form  or  an- 
other, may  be  appUed  with  advantage,  are  very 
numerous,  and  fome  of  them  deferve  parti- 
cular attention.  One  of  the  moft  important 
of  its  ufes  is  in  ardent  fever ;  and,  under  pro- 
per management,  it  forms  a  highly  valuable 
remedy  in  this  dangerous  diforder.  The 
evolution  of  an  uncommon  quantity  of  heat, 
and  a  temperature  feveral  degrees  above  the 
natural  ftandard,  attended  with  a  dry  unper- 
fpirable  ftate  of  the  {kin  and  extreme  velTels, 
tire  characSteriftic  of  airdent  fever  j  and  thefe 
fymptoms  are  more  or  lefs  accompanied  with 
a  hurried  unfteady  pulfe,  and  wandering  of 
the  thoughts  or  complete  delirium.  Whatever 
be  the  proximate  caufe  of  fever,  the  moft 
obvious  and  moft  urgent  indication  is  to  get 
rid  of  this  excefs  of  heat  which  certainly  ag- 
gravates all  the  other  morbid  fymptoms,  and 
which  nature  is  not  at  that  time  able  to  efFe<St 
by  the  cooling  procefs  of  increafed  perfpira- 
tion.  By  whatever  means  this  procefs  could 
be  brought  on,  the  end  of  cooling  the  body 
would  be  anfwered;  for  we  find  that  in  health, 
it  is  abundantly  fufEcient  to  counteradl  an  ex- 
ternal temperature  much  higher  even  than  that 
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of  a  tropical  fun :  but  in  fever,  the  morbid  ftatc 
of  the  extreme  vefTcls  is  difficult  to  be  over-* 
come,  except  by  the  actual  application  to  ths 
fkin  of  a  cold  medium,  whofe  power  of  con- 
ducing heat  is  confiderable.  We  poflefs  fe- 
veral  methods  of  performing  this  falutary 
operation,  which  a6t  with  different  degrees  of 
energy.  Cool  air,  the  free  circulation  of 
which  is  always  aimed  at  in  the  prefent  mode 
of  treating  acute  fever,  'we  may  confider  as  the 
lowed  in  the  degree  of  conduding  power, 
and  yet  the  efFedts  arifmg  from  this  fimple 
application  are  highly  fenfible  and  falutary. 
Air,  when  at  refl,  is  known  to  be  a  very  bad 
condudor  of  heat ;  and  therefore  its  circulation 
through  the  chamber,  and  around  the  body 
of  the  patient,  is  to  be  particularly  attended 
to.  A  more  powerful  method  of  cooling  the 
body  is  that  of  wafhing  the  ikin,  on  every 
^part  fuceeflively,  with  cold  water  or  cold 
vinegar;  and  as  this  operation  always  admits 
the  play  of  air  upon  the  feveriih  body,  the 
fpeedy  evaporation  which  is  thus  produced, 
forms  a  cooling  procefs  that  ads  with  great 
energy.  This,  however,  yields  in  force  to 
the  bold  and  vigorous  pradice  which  has 
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octafionally  been  adopted,  of  plunging  the 
whole  body  into  cold  water,  or,  (what 
amounts  to  the  fame,  and  is  more  convenient 
of  application)  that  of  dafhing  a  fufficient 
quantity  of  water  over  the  naked  body.  This 
cuftom,  which  is  a  common  remedy  in  hot 
climates,  and  has  been  pradtifed  by  a  daring 
and  often  fuccefsful  empiricifm  among  feve- 
ral  uncultivated  nations  who  follow  only  the 
dictates  of  nature,  has  been  lately  recom- 
mended to  the  world  under  fuch  judicious 
directions,  as  to  be  made  a  remedy  capable 
of  being  adopted  to  a  very  great  extent,  and 
with  nearly  as  much  fafety  as  confidence.  (3) 

It  is  highly  important,  however,  to  attend 
to  the  precautions  which  the  ufe  of  this 
vigorous  remedial  procefs  requires.  "  Af- 
"  fufion  with  cold  water,"  as  Dr.  Currie 
obferves,  "  may  be  ufed,  whenever  the  heat 
"  of  the  body  is  fleadlly  above  the  natural 

ftandard,  when  there  is  no  fenfe  of  chilli* 
"  nefs,  and  efpecially  when  there  is  no  ge- 

neral  nor  profufe  perfpiration.  If  ufed 
"  during  the  cold  ftage  of  fever,  even  though 

(3)  This  forms  the  mod  intereftuig  part  of  Dr.  Currie's 
valuable  work,  "which  we  have  before  referred  to.  . 
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the  heat  be  higher  than  natural,  it  brings 
*'  on  interruption  of  refpiration,  a  fluttering, 
**  weak,  and  extremely  quick  pulfe,  and  cer- 
"  tainly  might  be  carried  fo  far  as  to  extin- 
*'  guifh  animation  intirely."  The  moft  falu- 
tary  confequence  which  follows  the  proper 
ufe  of  this  powerful  remedy,  is  the  produc- 
tion of  profufe  and  general  perfpiration ;  and 
this  is  a  confequence,  partly,  perhaps,  of  the 
fudden  redudion  of  the  animal  heat  to  its 
natural  ftandard,  but  principally  of  the  great 
readion  produced  throughout  the  whole  of 
the  circulating  fyftem  by  means  of  the  violence 
of  the  fliock.  It  is  this  circumftance  that  ap- 
pears to  give  fo  much  advantage  to  a  general 
cffufion  of  cold  water  in  fevers,  in  preference 
to  any  partial  application. 

It  has  been  faid  by  fome  medical  obfervers, 
that  the  procefs  of  perfpiration  is  diminifhed  by 
a  higher  degree  of  animal  temperature  than  is 
natural,  as  much  as  by  one  that  is  too  low;  or, 
in  other  words,  that  there  is  a  precifc  point  of 
temperature  which  is  the  moft  favorable  to  the 
flow  of  this  excretion;  and  therefore,  when  tqo 
high,  it  may  be  often  necefl^ary  to  bring  down 
the  animal  heat  to  the  perfpirable  point.  Per- 
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fpiration,  however,  is  fo  powerful  a  cooling 
procefs,  that  we  can  hardly  conceive  a  cafe 
where  it  fhould  not  of  itfelf  prevent  any  conr 
fiderable  increafe  in  animal  heat,  when  it 
ha^  been  able  to  flow  freely  and  fully ;  and 
therefore,  when  fuch  an  accumulation  of  heat 
has  taken  place,  it  only  fcems  to  indicate  a 
deficiency  of  perfpiration  in  the  firft  inftance, 
and  this  deficiency  to  have  been  brought  on' 
by  the  peculiar  ftate  of  the  exhalent  veflels. 
80  that,  whether  any  addition  of  heat  be 
made  to  the  body  from  external  caufes,  or 
from  an  augmented  force  of  circulation,  and 
more  rapid  combuftion  within  the  body,  it 
feems,  I  think,  necelTary  in  all  cafes  that  the 
power  of  exhalation  fhould  be  checked  from 
fome  caufe  or  other  exifting  in  thofe  velTels 
and  the  fentient  extremities,  before  the  accu-» 
mulation  of  animal  heat  can  be  produced. 

The  application  of  cold  in  any  w^ay  to  the 
fkin  during  ardent  fever,  whilft  it  dimi- 
nifhes  the  animal  temperature,  takes  off  the 
parching  thirft,  leffcns  the  frequency  and 
hurried  beat  of  the  pulfe,  and  renders  it  flow, 
full,  and  regular.  It  likewife  removes  that 
reftleffnefs  and  wandering  of  ideas  which  pre- 
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cede  a  complete  delirium,  and  occafions  a 
found  and  eafy  fleep.  If  an  intire  iramer- 
fion  in  cold  water  be  employed,  and  the  body 
be  in  a  fit  ftate  to  produce  readion,  a  full  and 
general  perfpiration  will  follow;  and  this. is 
much  more  complete  than  where  no  previous 
fliock  of  cold  had  been  given  ;  and  in  the 
earlier  ftages  of  fever  it  will  often  intirely  put 
an  end  to  the  complaint.* 

Thefe  circumftances,  therefore,  are  decidedly 
in  favour  of  univerfal  ablution,  over  that  which 
is  only  partial  ^  and  as  that  rea(^tion  which 
brings  on  a  pcrfpirable  ftate  of  the  fkin  will  be 
produced  with  the  former,  by  ufmg  water  even 
of  a  tepid  warmth,  it  may  be  fo  regulated  to 
the  ftrength  of  the  patient  as  to  be  applicable 
to  almoft  every  cafe  of  increafed  animal  tem- 
perature. There  are  many  particular  fymp- 
tqms  which  receive  much  relief  from  applying 
cold  water  to  the  parts  afFedtod.    So,  I' have 

*  Sec  Dr.  Currie's  farther  llluftratlon  of  this  fubjea,  in  a 
fecond  yolume  lately  publifhed,  of  his  Medical  Reports,  on  the 
efFeds  of  water,  &c.  &c.  in  which  there  is  a  very  interefting 
letter  from  Dr.  Gregory,  on  the  falubrious  efFeds  of  cold 

bathing,  in  the  Scarlatina.-  -See  likewife  a  very  ingenious 

treatife  concerning  §ea  Bathing,  by  A.  P.  Buchan,  M.D. 
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often  found,  that  the  dry  burning  heat  of  the 
palms  of  the  hands  which  attends  hedic  fever, 
is  relieved  in  a  remarkable  manner  by  making 
the  patient  hold  in  his  hands  a  cloth  wetted 
with  cold  water ;  and  I  have  even  feen  the 
pulfe  made  flower  and  more  regular,  by  this 
topical  application. 

7'he  cold  bath  is  better  known,  efpecially 
in  this  country,  as  a  general  tonic  remedy 
in  various  chronic  difcafcs^  and  under  thefe 
circumdances  fomc  precautions  are  neceffary, 
different  from  thofe  required  in  acute  fever. 

In  chronic  difeafes  it  is  to  be  obferved,  that 
the  cooling  power  of  cold  water  is  not  the  ob-; 
jedl  in  view;  nor  is  it  at  all  requifite  or  falutary, 
except  as  being  the  medium  through  which 
the  reaction  is  excited.  The  general  circum- 
ftances  of  diforder  for  which  cold  bathing  ap- 
pears to  be  here  of  fervice,  are,  a  languor  and 
weaknefs  of  circulation,  accompanied  with 
profufe  fweating  and  fatigue  on  very  moderate 
exertion,  tremors  on  the  limbs,  and  many  of 
thofe  fymptoms  ufually  called  nervous  ;  where 
the  moving  powers  are  weak,  and  the  mind 
liftlefs  and  indolent,  but  at  the  fame  time 
where  no  permanent  morbid  obftrudion,  of 
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vifceral  difeafe  is  prefent.  Such  a  flatc  of 
body  is  often  the  confequence  of  a  long  and 
debilitating  ficknefs,  or  of  a  fedentary  life, 
without  ufing  the  cxercife  requifite  to  keep  up 
the  activity  of  the  bodily  powers. 

In  all  thefe  cafes,  the  great  objed:  to  be  fulfil- 
led is  to  produce  a  confiderable  reaction  from 
the  fliock  of  cold  water,  at  the  expence  of  as 
little  heat  as  pofhble  ;  and  when  cold  bathing 
does  harm,  it  is  precifely  where  the  powers  of 
the  body  arc  too  languid  to  bring  on  reaction, 
and  the  chilling  elfeds  remain  unoppofed. 
When  the  patient  feels  the  fliock  of  immerfion 
very  feverely,  and  from  experience  of  its  pain, 
-  has  acquired  an  almoft  infuperable  dread  of 
this  application  ;  when  he  has  felt  little  or  no 
friendly  glow  to  fucceed  the  firft  fhock,  but, 
on  coming  out  of  the  bath,  remains  cold, 
jfhivering,  fick  at  ftomach,  oppreiled  with 
liead-ach,  languid,  drowfy,  and  liftlefs,  and 
averfe  to  food  and  excrcife  during  the  whole 
day,  we  may  be  fure  that  the  bath  has  been 
too  cold,  the  fliock  too  fevere,  and  no  rc- 
adion  produced  at  all  adequate  to  the  con- 
trary impreflion  on  the  furface  of  the  body. 

In  acute  fever,  therefore,  the  objed  of  the 
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cold  bath  is  to  leffen  the  permanent  heat  of 
the  body,  to  bring  on  univerfal  perfpiration, 
to  diminifh  adion  over  the  whole  circulating 
fyftem,  and  thereby  to  occafion  a  ftate  of  repofe 
of  body  and  mind,  and  found  fleep.  In 
chronic  diforders,  on  the  other  hand,  the  in- 
tention of  this  remedy  is,  finally  to  increafe 
the  animal  temperature  through  the  medium 
of  powerful  readion,  to  ftrengthen  the  mov- 
ing pov/ers,  excite  the  nervous  energy,  and 
render  the  whole  frame  more  adtive  and  alert; 
and  to  this  too,  the  circumftance  of  exercife, 
taken  as  fully  as  the  ftrength  will  bear,  will 
highly  contribute.    In  both  cafes,  however,  a 
reaction  on  the  furface,  by  means  of  excite- 
ment in  the  circulating  fyftem,  is  the  means 
through  which  the  defircd  eifed  is  fought  for ; 
only  in  the  former  cafe,  this  is  fulfilled  merely 
by  eftablifliing  the  perfpiratory  excretion  in 
the  full  eft  manner ;  in  the  latter,  the  opera- 
tion appears  more  univerfal  and  more  perma- 
nent. 

There  is  a  kind  of  flow  irregular  fever,  or 
rather  fcbricida,  in  which  I  have  often  found 
the  cold  bath  of  fingular  fervice.  This  difor- 
der  principally  affeds  perfons  naturally  of  a 
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found  conftitution,  but  who  lead  a  fedentary 
life,  and  at  the  fame  time  are  employed  in 
fome  occupation  which  ftrongly  engages  their 
attention,  requires  much  exertion  of  thought, 
and  excites  a  degree  of  anxiety.  Such  per- 
fons  have  conftantly  a  pulfe  rather  quicker 
than  natural,  hot  hands,  reftlefs  nights,  and 
an  impaired  appetite,  but  without  any  con- 
fiderable  derangement  in  the  digeftive  organs. 
This  diforder  will  continue  for  a  long  time, 
in  an  irregular  way,  never  intirely  prevent- 
ing their  ordinary  occupation,  but  rendering 
it  inore  than  ufually  anxious  and  fatiguing, 
and  often  preparing  the  way  for  confirmed 
hypochondriafis . 

Perfons  in  this  fituation  are  remarkably  re- 
lieved by  the  cold  bath,  and  for  the  moft  part 
bear  it  well ;  and  its  ufe  fhould  alfo,  if  poffible, 
be  aided  by  that  relaxation  from  bufmefs  and 
that  diverfion  of  the  mind  from  its  ordinary 
train  of  thinking,  which  ar«  obtained  by 
attending  a  watering  place. 

There  are  fome  diforders  that  require  a  tonic 
and  ftimulant  plan  of  cure,  which,  from  fome 
peculiarity  that  we  cannot  well  explain,  are 
almoft  always  hurt  by  cold  bathing.    Of  this 
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kind  is  the  chlorofis,  a  diforder  often  extremely 
obftlnate,  and  from  the  age  at  which  it  ufually 
affecfts  females,  always  exciting  a  good  deal 
of  anxiety.  Although  in  moft  difeafes  not 
attended  with  a  determination  of  blood  to 
particular  vital  parts,  where  a  general  tonic 
plan  is  indicated,  the  cold  bath  forms  an  ufe- 
ful  auxiliary,  yet  I  have  here  almoft  invari- 
ably found  it  to  be  detrimental,  and  to  increafe 
the  head-ach,  chillinefs,  and  languor,  which 
at  all  times  attend  this  diforder. 

Cold  bathing  is  likewife  feldom  admiflible 
in  thofe  cafes  of  difeafe  in  the  ftomach,  with 
defed:  in  the  powers  of  affimilatlng  food,  which 
are  brought  on  by  high  living,  and  conftitutc 
what  may  be  termed  the  true  dyfpepfia. 
The  healthy  ftate  of  this  organ  is  fo  inti- 
mately conneded  with  the  general  power  in 
the  body  of  producing  reaction  on  the  fkin, 
that,  where  the  former  is  much  debilitated, 
will  almoft  conftantly  fympathize  with  any 
difturbance  produced  by  an  exceffive  and  un- 
ufual  impreflion  on  the  latter.    Eefides,  the 
procefs  of  digeftion  feems  to  require  a  pretty 
uniform  ftate  of  animal  temperature;  and 
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therefore  where  the  ftomach  is  weak,  this 
ftate  cannot  be  interrupted  with  impunity. 

The  effeds  of  total  immerfion  in  cold  water, 
in  diminifhing  the  animal  temperature,  and 
occafioning  univerfal  reaction  on  the  fkin, 
will  fometimes  be  produced  in  a  degree,  though 
imperfectly,  on  particular  parts  of  the  body, 
by-  topical  cold  bathing  ;  which  may  therefore 
be  employed,  either  in  local  inflammation  to 
leflen  the  heat  diredlly,  or  in  cafes  of  partial 
debility,  to  roufe  the  languid  circulation  by 
exciting  readion* 

The  charaderiftlc  marks  of  adive  local 
inflammation,  are,  pain,  fwelling,  rednefs,  and 
increafed  heat  in  the  part  affedxed  ;  and  this 
lafl:  is  both  obvious  to  the  hand  and  fenfible  to 
the  thermometer.  A  topical  application  of 
cold  water,  or  of  a  cold  faturnine  lotion,  has 
become  an  efl:ablifhed  pradice,  the  efficacy 
of  which  is  daily  experienced.  Some  diffe- 
rence in  the  applicability  of  cold  to  topical 
inflammation,  may  be  eftabUflied,  according 
to  the  degree  in  which  the  whole  fyfl:em  is 
likely  to  be  aflfeded.  .  There  are  fome  kinds 
of  inflammation  which  arife  without  any  very 
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obvious  caufe,  and  which  flicw.  a  remarkabler 
fympathy  with  internal  organs,  elpecially  the 
head  and  ftomach  ;  of  this  kind  is  the  febrile 
eryfipelas,  preceded  by  naufca,  rigor,  and 
head-ach.    In  thefe  the  life  of  cold  to  the  in- 
flamed parts  is  always  doubtful,  and  require^ 
the  utmoft  caution.    Another  kind  of  inflam- 
mation is  that  which  comes  on  fo  far  fpon- 
taneoufly,  as  not  to  be  produced  by  adual 
external  injury,  but  yet  arifes  from  predifpo- 
fmg  caufes  that  affed:  the  whole  fyfl:em ;  of 
this  kind  are  many  of  the  phlegmonous  in- 
flammations that  follow  a  general  expofure  of 
the  body  to  cold,  wet,  and  fatigue  ;  or  that 
fuccced  to  gouty  inflammation,  and  the  refo- 
lution  of  fever :  in  fuch  cafes,  the  employ- 
ment of  topical  cold  may  produce  much  be- 
nefit, but  generally  requires  much  judgment 
and  precaution.    There  are,  however,  other 
topical  inflammations  which   arife  from  a 
fimple  and  direct  morbid  caufe,  and  in  which 
the  general  fyftem  is  not  at  all  afFed:ed,  till 
the  external  difeafe,  from  violent  and  long- 
continued  irritation,  becomes  itfelf  the  caufe 
of  derangement  to  the  whole  confl:itution. 
Thefe  are  the  cafes  that  receive  peculiar  be- 
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tiefit  from  cold  applications,  which  appear  to 
extiiigiiifh  the  diforder  in  its  Origin,  and  by 
fo  doing,  prevent  all  the  mifchief  that  arifes 
from  converting  a  local  difeafe  into  a  general 
one.  Of  this  latter  kind  of  topical  inflam- 
mation, is  that  which  arifes  from  burns  of 
every  defcription,  and  which,  in  by  far  the 
greater  number  of  cafes,  will  bear  a  moft 
liberal  ufe  of  cold  water,  or  even  of  ice  ;  and 
this  may  be  applied  to  avery  extenfive  inflamed 
furface,  without  even  producing  the  ordinary 
cfte(^ls  of  general  chilling,  which  would  be 
brought  on  from  the  fame  application  to  a 
found  and  healthy  fkin.  This  pradice  of 
employing  ice,  and  ice-cold  water,  to  burns, 
has  fucceeded  perfedly  with  me  in  feveral 
cafes  that  have  come  under  my  care  :  one  was 
that  of  a  young  lady,  who  was  terribly  burnt 
over  the  whole  of  the  breaft,  by  her  hand- 
kerchief taking  fire.  In  this  inftance  I  princi- 
pally employed  ice,  which  was  kept  conftantly 
melting  on  the  inflamed  parts ;  and  by  this 
method,  tire  fuppuratory  procefs  was  pre- 
vented, as  well  as  the  great  trouble  which 
generally  attends  the  cicatrizing  of  a  wound 
from  this  caufe,  and  the  disfiguring  fear  which 
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is  always  left  for  life,  when  the  cure  has  been 
concluded  in  the  common  way.  (a) 

There  are  feveral  cafes  in  which  we  find 
that  Irritation  and  heat  of  the  fkin,  produced 
by  local  inflammation,  will  be  much  relieved 
by  cold  water ;  and  in  thefe  too  we  find  that 
no  bad  qonfequence  arifes  to  the  general  health 
by  cold  and  v/et  upon  the  furface  of  the  body^ 
It  is  a  common  pradlice  for  thofe  who  fre- 
quent Malvern  and  fimilar  mineral  Iprings 
for  the  cure  of  herpetic  eruptions,  or  ulcera- 
tions of  any  kind,  to  wet  their  linen  with 
the  water,  and  drefs  with  it  in  that  ftate, 
without  receiving  any  injury.  Another  very 
diftreffing  fymptom,  remarkably  relieved  by 
cold  water  topically  applied,  is  that  intole- 
rable itching  of  the  vagina,  which  women, 
fometimes  experience,  intirely  unconnected 
with  any  general  caufe,  and  which  appears  to 
be  a  kind  of  herpes  confined  to  that  parr. 

Cold  water  has  alfo  been  ufed  topically  to 
parts  that  have  become  debilitated  by  beinglong 

(«)  I  am  happy  to  fee  the  ufe  of  ice  and  cold  water  in  burns, 
which  has  of  late  been  much  employed  by  feveral  pradcitioners, 
particularly  recommended  by  Sir  James  Earle,  in  an  "  Effay 
on  the  M  cans  of  Itlfening  the  EjT-:;dls  of  Fire  upon  the  Human 
Body,"  lately  publifiied  by  this  eminent  furgeon. 
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the  feat  of  inflammation;  and  where,  from  a 
difufe  of  their  natural  adions,  they  have,  in  a 
great  degree,  loft  the  power  of  voluntary- 
motion.  Such  are  the  various  cafes  of  ftrains, 
bruifes,  and  fimilar  injuries,  in  tendinous  and 
ligamentous  parts  ;  and  of  rigidity  of  mufcles, 
that  have  been  long  kept  at  reft,  in  order 
to  favour  the  union  of  bone,  where  there 
appears  to  have  been  no  organic  injury,  but 
only  a  deficiency  in  nervous  energy,  and  in 
mobility  of  parts,  or  at  moft,  only  flight  ad- 
hefions  which  would  give  way  to  a  regular 
exercife  of  the  weakened  limb.  The  pe-cu- 
liar  ufe  of  cold  water  here  is  to  excite  a  re- 
adiion  upon  the  debilitated  "limb,  as  appears 
from  the  increafed  warmth,  and  fenfibility, 
and  rednefs  of  the  furface  which  follow  this 
application  when  fuccefsful.  As  however  a 
partial  reaction  is  more  difficult  to  excite 
than^one  that  is  general,  this  may  be  mate- 
rially affifted  by  caufing  the  water  to  dafli 
upon  the  affeded  part  from  a  confiderable 
height. 

Another  very  ftriking  inftance  of  the 
powerful  effeds  of  topical  cold  in  ftimulating 
a  part  to  adion,  is  ftiewn  in  the  ufe  of  cold. 


509 


or  even  iced  water,  to  the  vagina  of  parturient 
women,  during,  the  dangerous  hemorrhagies 
that  take  place  from  the  uterus  on  the  partial 
feparation  of  the  placenta.  It  is  now  generally 
allowed,  that  the  ufe  of  cold  here  is  not  to 
produce  any  coagulum  of  blood,  (fince  Mr. 
Hcwfon  has  fully  proved  that  blood  coagu- 
lates fooner  at  the  animal  heat  than  at  any 
other)  ,  but  to  excite  the  uterus  to  aftion,  and 
thus  to  propell  its  contents,  the  partial  fepa- 
ration of  which  had  occafioned  the  hemor- 
rhage. 

To  conclude  the  fubjedt  of  cold  bathing, 
we  may  confider  this  as  one  of  the  moft 
powerful  remedies  that  we  poflefs  againft 
feveral  highly  dangerous  and  troublefome  dif- 
orders ;  and  one,  the  ufe  of  whicxi"  may  pro- 
bably be  extended  with  great  advantage  to  a 
greater  number  of  difeafes  than  thofe  in  which 
we  are  now  in  the  habit  of  ufing  it :  but  for 
this  purpofe  much  judgment  will  often  be  re- 
quired, and  efpecially  more  accuracy  of  dif- 
tindlion  between  different  temperatures.  We 
know  that  there  are  many  invalids  that  receive 
much  benefit  from  the  comparatively  high 
temperature  of  the  Matlock  and  Buxton  baths, 
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who  would  be  much  injured  by  fea-bathing» 
The  great  extent  of  furface  to  which  this  ap- 
pUcation  is  ufed,  renders  flight  differences  of 
temperature  in  the  water  (the  only  circum- 
ftance  in  this  liquid  that  appears  to  be  of  any 
importance  when  ufed  as  a  bath)  of  confide- 
rable  moment ;  and,  whilft  we  are  able  to 
regulate  this  temperature  with  fo  much  accu- 
racy by  the  thermometer,  and  at  the  fame 
time,  in  febrile  cafes,  to  determine  the  ftate  of 
the  patient,  and  the  propriety  of  ufmg  this 
remedy,  we  ought  not  to  negleiSt  to  adopt 
this  moft  ufeful  inftrumcnt,  as  one  of  the  few 
helps  which  phyficians  can  command,  where- 
by to  incrcafe  their  means  of  information, 
and  to  dired:  their  judgment.  In  acute  fever, 
the  circum  dances  that  forbid  the  ufe  of  the 
cold  bath,  have  been  already  mentioned ; 
in  chronic  cafes,  this  remedy  is  chiefly  hazar- 
dous in  perfons,  who  are  liable  to  a  ftrong 
determination  of  blood  to  the  head,  and 
ftill  more  the  lungs ;  and  is  capable  of  pro- 
ducing mifchief  in  weak  and  irritable  confti- 
tutions,  when  the  cold  is  carried  to  any  great 
cxteht.  People  in  ad:ive  health,  but  addiclted 
to  the  luxuries  of  the  table,  to  a  highly  ftimu- 
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lant  diet,  and  to  a  free  ufe  of  wine,  frequently 
fuffer  from  the  ftrong  readion  confequent  on 
immerfion;  and  on  the  other  hand,  weak 
habits,  and  children  that  poflefs  a  delicate 
frame  of  body,  and  a  tendency  to  rickets, 
are  often  injured  by  an  indifcriminate  ufe  of 
this  powerful  remedy* 

I  cannot  difmifs  this  fubjeft  without  noti- 
cing the  cuftom,  now  become  univerfally  pre- 
valent in  this  country,  for  perfons  of  all  ranks 
to  refort  annually  to  the  fea-coaft,  for  the 
purpofe  of  bathing,  and  thereby  leaving  be- 
hind them  all  the  diforders  and  irregularities 
in  the  body,  that  have  been  contraded  during 
the  colder  feafon.  Cold  bathing  is  no  doubt 
a  very  falutary  and  refrefliing  cuftom  to  the 
perfon  in  health,  and  the  exercife  of  fwim- 
itiing  highly  ufeful  and  pleafant ;  but  when 
immerfion  in  cold  water  is  to  be  employed 
medicinally,  we  have  feen  that  it  is  far  too 
powerful  a  remedy  not  to  be  able  to  pro- 
duce much  mifchief  when  mifapplied.  If  we 
confider  the  great  difference  that  always 
exifts  between  the  fummer  atmofphere  and 
the  heat  of  the  fea,  the  bleak  expofed.  afpedt 
of  many  even  of  our  moll  favourite  water- 
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ing  places,  and  thct  keen  winds  to  which 
the  bather  muft  often  be  expofed,  I  cannot 
but  think  that  there  are  a  great  number  of 
invalids,  of  young  and  puny  children,  and 
delicate  females,  who  have  been  often  mate- 
rially injured  in  their  health  by  an  indifcri- 
minate  ufe  of  this  powerful  application  of 
cold  ;  and  are  thereby  difappointed  of  the  ad- 
vantages of  a  more  genial  climate,  and  of 
country  air,  exercife,  and  amufement,  which 
altogether  form  a  very  valuable  remedial 
procefs,  and  give  the  great  charm  to  a  fum- 
mer  excurfion. 

On  the  Warm  tnd  Tepid  Bath, 

We  fhall  now  proceed  to  make  fome  obfer- 
vations  on  the  warm  bath^  meaning  thereby, 
the  external  application  of  water  of  fuch  a 
temperature  as  will  at  once  give  that  fenfation 
of  warmth  to  the  fkin,  which  will  remain 
permanently  during  the  time  of  immerfion. 
It  is  to  be  remarked,  that  the  animal  tempera- 
ture is  afcertained  by  inferting  the  bulb  of  a 
thermometer  under  the  tongue,  with  the 
mouth  Ihut,  fo  as  to  exclude  the  operation  of 
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the  furroundlng  atmofphere  ;  and  here  it  is 
almoft  exadly  at  the  fame  height  as  it  would 
be,  if  the  inftrument  were  introduced  within 
an  incifion  in  the  fiefli,  or  in  any  cjf  the 
cavities  of  the  body;  that  is,  when  the  perfon 
is  in  health,  at  a'bout  96*  to  98°  with  little 
variation.  But  as  the  furface  of  the  body  is 
both  expofed  to  the  external  air,  which  is 
generally  much  lower  than  the  animal  heat, 
and  as  the  fkin  is  the  feat  of  the  great  cooling 
procefs,  the  excretion  of  perfpiration  ;  the 
conftant  evaporation  which  is  there  going  on, 
renders  it  always  fome  degrees  lower  than  the 
proper  animal  temperature.  Hence  it  is  ,found 
that  the  Ikin  receives  the  fenfation  of  warmth, 
and  communicates  this  impreflion,  when  in 
conta6l  with  water  a  few  degrees  lower  than 
the  animal  heat ;  and  this  too  gives  rife  to 
fome  little  uncertainty  with  regard  to  the  pre- 
cife  degree  at  which  the  warm  bath  may  be 
faid  to  commence.  We  may  however  reckon 
this  to  begin  at  about  92",  and  to  rife  as  high 
as  can  be  borne  by  the  {kin  without  pain. 

The  imprcfTion  of  a  heat  greater  than  that 
of  the  part  of  the  body  which  receives  it,  is 
probably,  a  dired  ftimulus,  and  as  fuch,  it 
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increafes  the  force  and  adivity  of  circulation 
in  the  veflels  to  which  it  is  appUed,  renders 
them  full  and  turgid,  and,  according  to  the 
force  of  this  ftimulus,  occafions  pain,  rednefs, 
inflammation,  ferous  effufion,  or  intire  dif- 
organization.  As  the  furface  of  the  body  is 
readily  fenfible  to  the  impreflion  of  heat  a& 
well  as  cold,  a  comparatively  fmall  force  of 
ftimulus  in  any  heated  medium,  will  produce 
confiderable  effeds,  diredly,  from  the  extent 
of  furface  that  receives  the  impreflion,  and  in- 
dired;ly,  by  checking  the  confl:ant  flow  of  heat 
out  of  the  body  into  the  atmofphere.  This  lafl: 
fourcE  of  accumulation  of  heat  is,  however,  foon 
obviated  by  an  increafe  of  the  cooling  procefs 
of  perfpiration,  when  the  body  is  in  health  ; 
but  in  acute  fever,  when  the  fl:ate  of  the  ex- 
treme veflTels  is  fuch  as  not  to  admit  of  this 
procefs,  a  very  little  unufual  heat  in  the  fiar- 
rounding  medium  is  very  fenfibly  felt  in  the 
whole  body.  This  was  very  apparent  in  the 
old  method  of  treating  the  fmall-pox,  and 
fuch  febrile  diforders,  by  what  was  called  the 
hot  regimen  ;  which  confifted  in  carefully  ex- 
cluding the  cool  external  air,  and  heating  that 
of  the  patient's  chamber  to  an  almofl:  into- 
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Icrable  degree.  The  increafe  in  frequency 
of  the  pulfe,  feverifh  heat,  thirft,  and  tendency 
to  delirium,  experienced  under  this  treatment, 
has  now  caufed  it  to  be  almoft  univerfally  dif- 
ufed  in  this  country. 

Water  being  a  much  better  condudor  of 
beat  than  air,  we  fhould  expedl  the  general 
ftimulaiing  effeds  of  warm  water  to  be  greater 
than  thofe  of  warm  air ;  and  it  is  certain  that 
the  body  can  bear  a  degree  of  heat  in  air,  as 
a  medium,  much  greater  than  in  water.  But 
thefe  effedts  are  in  a  remarkable  degree  coun- 
teracted by  the  great  relaxation  and  perfpira-- 
bility  of  the  fkin  which  warm  water  occafions; 
and  hence  it  may  be  ufed  both  with  impunity 
and  even  advantage,  in  many  cafes  where 
the  animal  heat  is  already  too  high ;  for,  by 
relaxing  the  fkin,  the  great  cooling  procefs  of 
perfpiration  will  more  readily  follow,  and  the 
general  effed  will  be  that  of  diminifhing  heat. 
In  this  view,  therefore,  it  appears,  that  the 
operation  of  the  warm  bath  to  the  dry  hot 
ikin  of  a  perfon  labouring  under  acute  fever 
and  general  accumulation  of  heat,  may,  in 
the  "end,  be  the  fame  as  that  of  the  cold  bath ; 
thsit  is,,  by  inducing  general  perfpiration,  tq 
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bring  do^n  the  animal  heat  to  the  natural 
ftandard ;  and  we  adlually  find  that  this  me- 
thod is  often  employed  with  fuccefs. 

The  warm  bath  has  a  peculiar  tendency  to 
bring  on  a  ftate  of  repofe,  to  alleviate  any 
local  irritation,  and  thereby  to  induce  fleep. 
It  is,  upon  the  whole,  a  fafcr  remedy  than  the 
cold  bath,  and  more  peculiarly  applicable  to 
very  weak  and  irritable  conftitutions,-  whom 
the  fhock  produced  by  cold  immerfion  would 
overpower,  and  who  have  not  fufficient  vigour 
of  circulation  for  an  adequate  readion.  In 
cafes  of  topical  inflammation,  conneded  with 
a  phlogiftic  ftate  of  body,  preceded  by  rigor 
and  general  fever,  and  where  the  local  for- 
mation of  matter  is  the  folution  of  the  general 
inflammatory  fymptoms,  experience  direds 
us  to  the  ufe  of  the  warm  relaxing  appli- 
cations, rather  than  to  thofe  which,  by  ex- 
citing a  general  readion,  would  increafe  the 
local  complaint.  This  objed  is  particularly 
to  be  confulted  when  the  part  affeded  is  one 
that  is  elTential  to  life.  Hence  it  is,  that  in 
fever,  where  there  is  a  great  determination  to 
the  lungs,  and  the  refpiration  appears  to  be 
locally  affeded,   independently  of  the  op- 
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preffion  produced  by  mere  febrile  increafe  of 
circulation,  praditioners  have  avoided  the 
external  ufe  of  cold,  in  order  to  promote  the 
folution  of  the  fever ;  and  have  trufted  to  the 
general  antiphlogiftic  treatment,  along  with 
th6  topically  relaxing  application  of  warm 
vapour  inhaled  by  the  lungs. 

Warm  bathing  appears  to  be  peculiarly  well 
calculated  to  relieve  thofe  complaints  in  the 
bowels  that  feem  to  depend  on  an  irregular  or 
diminifhed  adion  of  any  part  of  the  alimen- 
tary canal ;  and  the  ftate  of  the  fkin  produced 
by  immerfion  in  warm  water,  feems  highly 
favourable  to  the  healthy  action  of  the  fto- 
mach  and  bowels.  Hence  we  find  that  the 
natural  thermal  fprings,  when  ufed  as  a  bath, 
have  all  acquired  a  high  and  juft  reputation 
for  relieving  colics  and  obftrudions  in  the 
bowels,  when  they  depend  either  on  a  defe£t 
of  the  bilious  fecretion,  or  on  a  diredly  fedative 
and  paralyfmg  caufe,  fuch  as  the  poifon  of 
lead,  and  fimilar  complaints  ;  and  the  fame 
effed:  is  produced,  though  in  a  lefs  degree,  by 
warm  fomentations  to  the  abdomen. 

Another  very  important  ufe  of  the  warm 
bath  is  in  thofe  herpetic  eruptions,  where 
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there  appears  a  great  deficiency  of  perfpira- 
bility  in  the  flcin ;  when  it  cracks,  and  leaves 
deep  and  painful  filTures,  which  difcharge  a 
thin  ferous  fluid  ;  or  elfe  where  there  is  a 
conftant  defquamation  of  cuticle  in  dry  bran- 
like fcales.  The  warm  bath  is  here  highly 
advantageous  in  relaxing  the  fkin,  and  render- 
ing it  more  pervious,  and  prepares  it  ad- 
mirably for  receiving  the  ftimulant  applica- 
tions of  tar  ointment,  mercurials,  and  the  like, 
that  are  intended  to  reftore  it  to  a  healthy 
ftate.  Thefe  complaints,  however,  require 
only  a  low  temperature  of  the  warm  bath,  fo 
as  to  be  merely  relaxing,  and  not  rifing  to 
any  great  degree  of  ftimulus  from  heat. 

The  conftitutions  of  children  feem  to  be 
more  extenfively  relieved  by  the  warm  bath 
than  thofe  of  adults  ;  and  this  remedy  feems 
more  generally  applicable  to  acute  fever  in 
them,  than  in  perfons  of  a  more  advanced 
age.  This  is  probably  owing  to  the  greater 
degree  of  irritability  in  the  habits  of  children, 
a  greater  tendency  to  irritation  in  the  alimen- 
tary canal,  and  the  very  ftrong  fympathy 
with  the  ftate  of  the  iTiin,  which  it  always 
fhews.    Where  the  w^rm  bath  produces  its 
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falutary  operation,  it  is  almoft  always,  in 
children,  followed  by  an  eafy  and  profound 
lleep, 

I  cannot  omit  this  opportunity  of  giving  a 
caution  with  regard  to  the  ufe  of  the  cold 
bath  in  the  true  menorrhagia  of  females,  and 
inftead  of  it,  to  recommend  that  of  tepid 
warmth,  or  even  higher.  From  the  great 
degree  of  pain  and  uneafy  fenfation  about 
the  loins,  and  the  general  feverifh  irritation 
which  attends  this  difcharge,  it  requires  ia 
almoft  all  cafes  to  be  confidered  as  an  adtive 
hemorrhagy,  produced  by  a  determination  of 
blood  in  the  uterus,  in  the  fame  way  that  he- 
moptyfis  is  brought  on  by  a  determination  to 
the  lungs.  The  cold  bath  commonly  does 
harm  in  thefe  cafes,  and  increafes  the  pain  of 
the  loins  and  general  fever;  but  I  have  often 
experienced  much  benefit  by  a  bath  of  a  tepid 
or  warm  temperature,  applied  as  a  femicupium. 

The  powerful  and  extenfive  ftimulus  of 
heated  water  is  ufed  to  very  great  advantage 
in  paralytic  affedions  of  particular  parts ; 
whether  the  confequence  of  general  derange- 
ment in  the  circulation,  and  the  alarming 
relics  of  apoplexy,  or  arifmg  from  local  injury 
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on  the  fpine  or  the  origin  of  the  nerves.  In 
fuch  a  lofs  of  nervous  energy,  where  there  is 
already  a  want  of  due  animal  heat  in  the  part 
affedhed,  and  a  languid  circulation,  all  exter- 
nal cold  is  prejudicial,  as  it  will  not  excite  any 
adequate  readtion.  But  the  direct  ftimulus 
of  heat,  as  applied  by  the  hot  bath,  and  elicited 
by  fridion,  is  herie  found  materially  to  affift 
in  the  reftoration  of  the  dlfeafed  part  to  a 
ftate  of  health  and  vigour.'  Of  all  the  morbid 
afFedions  of  particular  parts,  there  is  none 
that  bears  .md  requires  a  greater  degree  of 
external  heat  than  paralytic  affedtions ;  and 
here  too  the  eifeft  may  be  afTifted  by  any 
thing  that  will  increafe  the  ftimulating  pro- 
perties of  the  water  ;  as,  for  inftance,  by  the 
addition  of  fait,'  which  will  have  full  oppor- 
tunity of  exercifnig  its  powers,  both  from  the 
length  of  time  in  which  the  patient  or  the 
difcafed  part  continues  immerfed,  and  the 
greater  fenfibility  of  the  ficin,  when  warm 
and  moift.  Here  therefore  we  may  exped 
particular  benefit  from  the  warm  fea-baths 
which  have  been  eftablifhed  in  a  few  parts  of 
this  kingdom,  or  in  the  natural  faline  thermal 
fpHngs  of  Carlfbad  or  Aix. 
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The  warm  bath  is  fometlmes  applied  in  the 
form  of  fteam,  either  generally  or  partially, 
and  the  elfeds  which  it  produces  are  nearly 
the  fame  as  in  the  form  of  water.  Water, 
whilft  in  the  gafeous  form,  is  a  bad  conductor 
of  heat,  and  yields  it  much  lefs  eafily  to  the 
furrounding  bodies ;  but  the  actual  tempera- 
ture of  fteam  is  much  higher  than  that  of  any 
watery  application  that  the  Jlcin  would  bear, 
and  the  quantity  of  combined  caloric  which 
it  gives  out  when  condenfing,  is  well  known 
to  be  very  great.  Hence  it  applies  the  fti- 
mulus  of  heat  to  the  furface  of  the  body  with 
very  confiderable  intenfity ;  and  by  uniting  the 
two  circumftanccs  of  a  large  quantity  of  heat 
with  moifture,  it  occafions  a  great  relaxation 
of  the  extreme  velTels  ;  and  where  the  circu- 
lation has  been  previoufly  increafed,  it  brings 
on  a  copious  perfpiration.  The  vapour  bath, 
though  not  much  employed  in  England, 
fo  rms  a  very  valuable  remedy  in  a  variety 
of  cafes,  and  from  the  comparative  eafe  with 
which  it  might  be  employed,  it  deferves,  I 
think,  fomewhat  more  attention  from  the 
medical  praditioner.  '  In  moft  of  the  hot 
natural  waters  on  the  continent,  the  vapour 
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bath  forms  a  regular  part  of  the  bathing  ap- 
paratus, and  is  there  highly  valued.  In  no 
country,  however,  is  this  application  carried 
to  fo  great  an  extent  as  in  Ruffia,  where  it 
both  forms  the  principal,  and  almoft  daily 
luxury  of  all  the  people  in  every  rank,  and  it 
is  employed  as  a  fovereign  remedy  for  a  great 
variety  of  diforders.  (a)    In  the  management 

(a)  A  fliort  account  of  this  curious  practice  may  not  be  unin- 
terefting  to  the  reader.  "  The  baths  are  conftrudled  as  near  as 
poffible  to  a  plentiful  fupply  of  water  and  wood,  thefe  two  being 
the  moft  neceflary  articles  for  their  confumption.  When  the 
ground  is  marked  out,  two  parallel  trenches  are  dug,  and  lined 
with  brick  or  ftone,  in  order  to  carry  off  the  wafte  water.  Then 
the  walls  of  the  bath  are  ralfed,  which  muft  be  between  the  two 
trenches :  the  length  of  each  wall  being  about  eighteen  feet 
(Englifh)  and  the  height  from  the  roof  to  the  cieling  about  tea 
or  eleven  feet.  , 

Within  the  building  is  placed  a  furnace,  fupplied  by  wood, 
and  vaulted  like  an  oven,  which  is  lined  with  ftones  that  be- 
come red  hot  by  the  heat  of  the  furnace,  and  thoroughly  heat 
the  air  on  the  infide.  Two  or  three  ftages  are  placed  one 
above  the  other  around  the  room,  three  or  four  feet  diftant  from 
the  furnace  upon  which  the  bathers  lie,  to  becoine  heated  by  the 
ftove.  The  floor  of  the  bath  is  conftrufted  on  an  inclined  plane, 
at  t;he  bottom  of  which  there  is  a  fmall  pipe  that  carries  off  the 
water  when  it  has  been  ufed,  into  the  foughs  which  were  before 
mentioned.  The  private  baths  are  conftruded  on  the  fame  prin- 
ciple, but  with  greater  conveniences  for  the  fick,  and  with  a 
chamber  adjoining,  where  the  bather  may  rcpofe  afttr  ufing  the 
bath. 
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of  thefe  baths,  the  bather  is  firft  expofed 
naked  to  a  dry  heated  room,  which  ftrongly 

The  baths  are  entered  when  the  wood,  which  has  fupplied 
the  furnace,  is  nearly  burnt  to  aflies  ;  and  then  the  chimney  is 
clofed,  fo  as  to  render  the  heat  within  the  room  almoft  fufFo- 
cating  to  thofe  that  are  not  ufed  to  it.  The  bathers  go  into  the 
room  quite  naked.  In  the  private  baths  fome  water  is  generally 
poured  upon  the  (tones  before  entering  them,  but  the  common 
people  expofe  themfelves  to  the  burning  heat,  lying  on  the  ftages 
where  it  is  the  mofl:  intenfe.  This  often  at  firft  produces  a 
Tiolent  pain  in  the  head,  and  great  thirfl;,  which  leads  fome  of 
them  to  drink  large  draughts  of  cold  water,  to  the  great  injury  of 
their  conftitution. 

When  the  room  is  fufficiently  heated,  and  the  warmth  tx;- 
Comes  troublefome,  cold  water  is  poured  upon  the  hot  flints 
iround  the  furnace  :  this  is  inftantly  converted  into  vapour,  and 
fills  the  whole  room,  and  the  water  is  renewed  whenever  the 
Tapour  begins  to  clear  away.  This  excites  a  mofl  copious  fweat 
upon  the  bathers,  which  they  keep  up  by  renewing  the  fleam, 
and  by  fridtion  of  the  whole  body  with  the  downy  leaves  of 
the  lime  tree  rubbed  over  with  foap.  The  friftions  being 
finiflied,  the  bathers  cool  themfelves  with  pouring  buc!'.ets  of 
cold  or  lukewarm  water  over  their  bodies,  or  often  by  plunging 
Into  fome  pond  which  is  always  near  the  baths,  or  elfe  by 
rolling  in  the  fnow.  They  then  drefs,  and  return  to  their 
refpeftive  occupations.  In  the  private  baths,  the  f^me  general 
management  is  purfued,  only  they  are  furnifhed  with  a  fmaller 
room  adjoining  to  the  tath,  with  beds  in  it,  where  the  bather, 
after  his  various  operations,  retires  till  the  fweating  be  over, 
which  often  terminates  in  a  profound  fleep."  See  a  paper.,  "  an 
the  Ruffian  baihs^  and  iheir  utility  in  prefer-ving  health  "  i^c.  by 
M.  Aulaine  Ribero  Sanches,  frjl  phyftcian  to  the  Etnprefs  of  9II 
the  Riiffm^   Journal  ds  Ph\ftque,  Tom.  25, 
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raifes  the  arterial  circulation,  and  fometimes 
caiifes  headach  and  great  thirft :  a  copious 
atmofphere  of  fleam  is  then  raifed,  by  which 
the  former  fymptoms  are  removed,  and 
violent  perfpiration  brought  on ;  and  the 
whole  procefs  (when  employed  medicinally) 
is  completed  by  fridions  on  the  body,  when 
advifeable,  and  by  encouraging  a  full  perfpi- 
ration in  bed.  The  vapour  bath  is  ufed,  par- 
ticularly in  that  country,  in  many  fymptoms 
of  diforder  feated  in  the  ftomach  and  bowels, 
fuch  as  lofs  of  appetite,  flatulence,  vomiting, 
colic,  and  obftinate  conftipation.  In  thefe,  the 
bath  is  often  ufed  daily  for  a  month  or  fix 
weeks,  employing  at  the  fame  time  a  tempe- 
rate diet.  In  the  fymptoms  of  incipient  fever, 
attended  with  rigor,  headach,  thirft,  and  burn- 
ing heat,  w^andering  pains,  and  a  hard  belly, 
the  vapour  bath  is  alfo  made  ufe  of,  but  with- 
out the  previous  heating  procefs,  or  the  fubfe- 
quent  fridion.  {I?) 

(/,)  It  is  a  little  remarkable  that  this  cuftom  of  applying  ex- 
ceflive  ht.:t  to  the  body,  and  afterwards  fuddenly  bathing  in  cold 
water,  is  found  among'a  great  number  of  uncivilized  nations,  and 
h  ufed  by  them  as  an  unlverfal  remedy  in  almoft  every  kind  of 
feverilh  attack  as  well  as  in  other  difeafes :  and  certainly  it 
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The  warm  bath,  as  well  as  the  cold,  is  alfo 
employed  as  a  topical  application,  either  to 
particular  parts  that  require  the  ftimulus  of 
heat,  and  a  perfpirable  fkin,  or  in  order  to 
produce  a  more  general  efFedt.  For  this  laft 
purpofe,  no  mode  of  applying  warm  water  is 
fo  ftriking  in  its  operation,  as  fomentations  to 
the  feet,  in  cafes  where,  from  any  general 
febrile  irritation  not  attended  with  much  ac- 
cumulation of  animal  heat,  and  particularly 
conne<Sted  with  difturbance  in  the  alimentary 
canal,  the  patient  remains  reftlcfs,  agitated, 
and  unable  to  compofe  himfelf  to  fleep. 
Thefe  fymptoms  arc  often  moft  completely 
relieved  by  warm  pediluvia,  which,  though 
applied  only  to  a  fmall  part  of  the  body,  often 
produce  mofl  powerful  effe(Sts  in  quieting  the 

one  of  the  moft  vigorous,  and  often,  moft  efficacious  modes 
of  cure  that  could  be  fuggefted,  but  capable  of  being  much  mif- 
ufed.  The  inhabitants  of  the  South  Sea  Iflands  dig  a  hole  in 
the  fand,  and  fill  it  with  red  hot  (tones  and  fand  ;  and  when  the 
latter  has  become  quite  hot,  they  cover  the  patient  up  to  his  neck 
with  it.  When  he  is  in  a  violent  perfpiration,  they  take  him 
out  and  plunge  hini  into  the  fea  ;  after  which,  he  lies  down, 
well  covered,  and  drinks  abundance  of  hot  liquors  to  encourage 
perfpiration,  and  often  rifes  quite  cured  qf  a  feverifli  attack. 
This  likewife  is  the  method  which  they  chiefly  truft  to  for  the 
cure  of  the  lues  venerea. 
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irritation  of  fever,  and  bringing  on  a  found 
and  refrelhing  repofe.  This  application  is 
likewife  of  eminent  fervice  in  promoting  the 
fedative  operation  of  opium,  which,  when 
taken  alone  during  a  feverifli  heat,  and  a 
parched  unperfpirable  fkin,  is  well  known 
often  to  increafe  the  irritation  which  it  was 
intended  to  remove. 

The  cafes  in  which  the  warm  bath  is  likely 
to  be  attended  with  danger,  are  particularly 
thofe  where  there  exifts  a  ftrong  tendency  to 
a  determination  of  blood  to  the  head,  and 
apoplexy  has  fometimes  been  thus  brought  on. 
In  all  cafes  a  hot  bath  will  be  apt  to  bring  on 
headach  and  turgefcency  of  the  face,  and 
fometimes  a  fwelling  in  the  limbs,  as  happens 
with  the  Caroline  waters  where  employed  too 
hot.    With  regard  to  the  regulation  of  the 
temperature,  it  may  be  in  general  obferved, 
that  the  vapour  bath  may  always  be  made 
much  hotter  than  the  water  bath ;  that,  where 
this  latter  is  ufed,  the  loweft  temperature  is 
fuch  as  is  required  for  cutaneous  complaints, 
and  to  bring  on  a  relaxation  in  the  (km  du- 
ring febrile  irritation  j  the  warmer  will  be  ne- 
ceffary  where  the  water  is  to  ad  as  a  local 
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ftimulus,  as  in  paralyfis  ;  more  heat  fhould  be 
employed  to  a£t  on  a  deep  feated  part,  than 
one  that  is  fuperficial ;  and,  in  general,  the 
topical  and  partial  application  of  fomentations 
will  bear  being  raifed  to  a  higher  temperature, 
but  on  a  granulating  furface  of  a  fore  too 
much  heat  is  often  prejudicial  by  giving  great 
relaxation,  and  a  loofe  fpongy  texture  to  the 
newly  formed  parts.  Where  warm  water  is 
ufed  as  a  direct  ftimulus,  its  effe(5t  is  much 
aflifted  by  fubfequent  fridion ;  but,  when  em- 
ployed as  a  fedative  and  relaxing  application, 
this  fhould  carefully  be  avoided.  In  fhort,  by 
confidering  the  fpecific  intention  for  which 
this  powerful  remedy  is  ufed,  we  fhall  feldom 
be  at  a  lofs  to  dircdt  the  mode  in  which  its 
excellent  properties  may  be  fecured  with  the 
greateft  profpedt  of  fuccefs. 


The  range  of  temperature  from  the  loweft 
degree  of  the  warm  bath,  to  the  higheft  of 
the  cold  bath,  forms  what  may  be  termed  the 
tepid  bath.  As  the  point  at  which  the  one 
ends,  and  the  other  begins,  is  uncertain,  and 
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varies  according  to  the  temperature  of  the  in- 
dividual, it  is  not  pofTible  to  fix  any  exad 
limits  to  this  term ;  only  it  may  in  general  be 
remarked,  that  the  tepid  bath  is  that  which 
gives  the  leaft  poffible  fenfation  to  the  fkin, 
and  therefore  its  effeds  principally  depend 
on  the  nature  of  the  medium,  and  lefs  on  the 
circumftance  of  temperature,  than  in  the  hot 
or  cold  bath.    In  general,  the  heat  of  water 
which  we  fhould  term  tepid,  is  about  90°;  a 
heat  in  which  the  healthy  body  will  bear  im- 
merfion  for  a  long  time  without  experiencing 
any  confiderable  general  effe£t  on  the  fyftem. . 
The  ftate  in  which  this  degree  of  cold  (com- 
pared with  the  animal  heat)   produces  the 
greateft  effect,  is  in  ardent  fever,  where  the 
temperature  is  a  little  above  that  of  health, 
but  the  powers  of  the  body  weak,  and  not 
able  to  bear  the  vigorous  application  of  cold 
immcrfion.     In   this   inftance,   even  tepid 
water  poured  upon  the  body  of  the  patient, 
will  prove  a  very  falutary  and  fafe  remedy, 
and  its  operation  will  be  fimilar,  though  in  a 
much  lefs  degree  to  that  of  the  cold  bath. 
There  are,  befides,  fome  diforders  in  which 
the  warm  bath  is  more  advifeable  in  fome  of 
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its  ftages,  but  the  cure  will  be  the  fooner 
completed  by  cold  immerfion.  Of  this  kind 
is  the  rheumatifm,  in  which  the  requifite 
heat  of  the  warm  bath,  when  ufed,  is  never 
fo  great  as  in  palfy  5  and  where  the  cold  bath, 
when  it  can  be  borne,  is  of  the  greateft  ad- 
vantage to  reftore  a  perfedl  foundnefs  to  the 
afFed:ed  limb.  Here  the  temperature  of  im- 
merfion may  often  be  begun  with,  even  as 
low  as  about  90%  and  the  patient  may  be 
carried  gradually  from  this  (which  is  about 
the  cooleft  ftate  of  Bath  water)  to  that  of 
Buxton,  Matlock,  and  finally  to  the  fea,  or 
any  other  of  our  coldeft  baths.  In  the  treat- 
ment of  chorea,  as  far  as  regards  the  ufe  of  ' 
bathing,  it  may  often  be  advifeable  to  follow 
this  rule,  for  in  inveterate  cafes  of  this  dif- 
order,  the  limbs  acquire  almoft  a  degree  of 
paralyfis,  and  the  complaint  is  frequently 
rendered  much  more  obftinate  by  a  hafty  and 
injudicious  ufe  of  cold  bathing. 

In  cutaneous  difeafes  (which  feldom  re- 
quire a  hot  bath)  a  tepid  temperature  is  often 
quite  fufficient  to  produce  a  falutary  relaxa- 
tion and  perfpirability  of  the  fkin ;  and  the 
operation  of  the  water  as  a  fimple  detergent 
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appears  to  be  of  no  fmall  confequence  in  the 
plan  of  cure.  Much  has  been  faid  on  the 
detergent  powers  of  different  waters,  or  their 
fitnefs  for  cleanfing  the  flcin  both  from  any 
thing  that  will  accidentally  adhere  to  it,  and 
alfo  from  the  groffer  parts  of  the  perfpirable 
matter  which  is  always  flying  off.  Several 
waters,  from  their  hardnefs  and  the  great 
quantity  of  earthy  falts  which  they  contain, 
are  evidently  inferior  as  detergents  to  others. 
To  the  great  purity  of  fome  waters  we  may 
attribute  all  the  particular  cleanfmg  power 
which  they  have  the  reputation  of  poflefling, 
and  which  fome  perfons  have  thought  proper 
to  explain,  by  fuppofmg  a  kind  of  "  oily  bal- 
famic  matter,"  a  fubftance  which  in  almoft 
every  inftance  appears  to  be  merely  the  crea- 
ture of  the  imagination.  In  a  few  waters, 
however,  we  find  an  excefs  of  alkali,  fuch  as  at 
Aix  and  Barege,  and  in  thefe,  the  fmoothnefs 
which  they  give  to  the  touch,  and  the  fuperior 
cleanfing  properties  which  they  pofTefs,  (af- 
fifted  by  their  high  temperature)  is  thereby 
explained  in  an  obvious  and  fimple  manner, 
as  fuch  is  known  to  be  the  property  of  all 
alkaline  folutions.  Among  all  the  waters  whofe 
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analyfis  is  at  all  certain,  there  is  only  one,  that 
of  Barege,  which  appears  to  contain  a  par- 
ticle of  any  thing  undtuous  or  bituminous  ; 
and  in  thefe  it  is  fo  combined  with  the  alkali 
as  to  give  fuperior  powers  as  a  detergent, 
over  any  that  wc  are  acquainted  with,  fo  little 
impregnated  with  foreign  contents. 
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CHAPTER  Vir. 

GENERAL  REMARKS  ON  THE 
CONTENTS  OF  MINERAL  WATERS, 
AND  THEIR  OPERATION. 

In  pcrufing  the  moft  popular  treatifes  oij 
particular  mineral  waters,  efpecially  on  thofe 
of  high  and  juftly  acquired  reputation,  writ- 
ten by  practitioners  long  refident  on  the  fpot, 
we  fhall  find  in  many  of  them  a  great  fund 
of  accurate  chemical  knowledge,  and  excel- 
lent medical  obfervations ;  but  we  ihall  alfo, 
in  the  greater  number  of  thefe  works,  meet 
with  certain  modes  of  treating  the  fubje<£t, 
which  may  fairly  be  brought  under  candid 
criticifm.  Some  of  thefe  writers  (efpecially 
thofe  who  have  fhewn  themfelves  fkilful  and 
zealous  chemifti)  have,  I  think,  fometimes 
refined  too  much  on  the  fcience,  and  have 
endeavoured  to  transfer  the  fame  accuracy  of 
difcrimination  which  experimental  chemiftry 
affords,  to  the  explanation  of  minute  cffeds 
produced  on  the  living  body  by  various  fub- 
ftances  during  their  ftay  in  its  complicated 
organs.    Others  again,  have  endeavoured  to 
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throw  a  veil  of  myftery  over  the  whole  fub- 
jed,  and,  profeffing  to  difregard  all  the  in- 
formation which  chemiftry  aiFords,  they  have 
ftudioufly  avoided  any  attempt  to  explain 
the  eifcdls  produced  by  certain  mineral  waters 
from  a  review  of  their  contents,  and  have 
ftrongly  favoured  the  idea  of  their  being 
fpecificsy  prepared  by  the  hand  of  nature, 
againil  fome  of  the  moft  formidable  and  ob- 
ftinate  difeafes  with  which  the  human  race 
is  afflicted.  Among  this  clafs  we  find,  how- 
ever, many  who  from  long  and  attentive  ob- 
fervation  have  made  themfelves  mafters  of  all 
the  pradical  information  which  prefents  it- 
felf  in  the  variety,  of  cafes  which  rcfort  to 
mineral  fprings ;  and  certainly,  if  a  phyfician 
could  not  be  at  the  fame  time  a  found  prac- 
titioner, and  attached  to  theoretical  reafoning, 
there  would  be  little  hefitation  in  chufmg  the 
moft  ufeful  walk,  in  preference  to  that  which 
is  perhaps  the  moft  engaging;  but  fortunately 
this  is  not  the  cafe,  for  on  the  contrary,  we 
find  the  perfuit  of  a  collateral  fcience,  efpe- 
cially  one  founded  on  experiment,  materially 
to  advance  the  knowledge  of  the  healing  art. 
It  is  urged  by  fome  of  the  merely  pradical 
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writers  on  particular  mineral  waters,  that  the 
mode  in  which  their  adive  contents  operate, 
is  equally  myfterious  with  that  of  fome  of 
our  moft  powerful  medicines,  fuch  as  mercury 
and  opium,  and  probably  likely  always  to 
remain  fo  ;  and  therefore  that  accurate  chemi- 
cal examination  is  little  elfe  than  philofophical 
trifling.  But  it  fliould  be  remembered,  that 
every  medicated  water  is  a  compound,  at  leaft 
of  the  water  itfelf,  and  of  that  which  gives  it 
its  fenfible  properties,  and  thefe  it  is  the  pe- 
culiar obje<ft  of  chemiftry  to  feparate,  and  to 
eftimate  their  refpedtive  proportions.  Now, 
no  practitioner  will  deny,  that  it  is  of  confe- 
quence  to  know  the  proportional  quantity  of 
each  ingredient  in  a  compound  form  of  me- 
dicine, that  he  may  at  leaft  endeavour  to 
afcribe  to  each  its  particular  operation,  al- 
though he  does  not  pretend  to  explain  how 
that  operation  is  to  be  brought  about. 

If  then  we  fuppofe  a  phyfician  to  employ 
in  different  cafes,  a  great  variety  of  compound 
medicines,  in  which  however  there  was  one 
ingredient  common  to  all ;  and  if  among  the 
various  changes  produced  by  thefe  medicines, 
there  were  certain  effeds  common  to  every 
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cafe,  he  would  naturally  be  led  to  fuppofe, 
that  thefc  were  produced  by  that  ingredient 
which  entered  into  each  of  his  formulse,  and 
he  would  be  thereby  led  to  try  it  alone,  and 
obferve  its  operation,  unconnedted  with  that 
of  every  other  adive  fubftance. 

This  appears  to  be  the  cafe  with  all  the 
variety  of  mineral  waters  that  are  ufed  medi- 
cinally. They  have  only  one  ingredient  in 
common,  the  water  itfelf ;  they  all  produce 
effedls  on  the  human  conftitution  in  fome  de- 
gree fimilar,  which  I  would  chiefly  attribute 
to  the  watery  vehicle ;  but,  befides,  there  are 
feveral  that  slOl  very  powerfully  on  the  body 
in  different  ways,  and  thefe  effedts  are  fuch  as 
water  alone  cannot  produce,  but  depend  on 
the  very  adive  contents  which  Entitle  thefe 
fprings  to  the  appellation  of  mineral,  and  in 
which  they  differ  from  the  generality  of  waters 
ufed  for  common  purpofes. 

In  the  preceding  chapters  I  have  endea- 
voured to  explain  in  general  what  are  the 
effects  produced  by  fimple  water  ufed  inter- 
nally and  externally,  at  high  and  low  tempe- 
ratures ;  and  thefe  therefore  are  fuch  as,  under 
fimilar  circumftances  in  the  animal  body,  may 
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be  cxpeded  from  all  mineral  waters,  allowing 
however  for  any  effed  of  an  oppofite  ten- 
dency which  the  foreign  ingredients  may  pro- 
duce ;  as,  for  inftance,  where  a  large  quantity 
of  an  aftringent  and  earthy  fait  may  in  fome 
degree  counteract  the  detergent  power  of  pure 
water. 

As  an  example  of  this  fnnilarity  of  opera- 
tion, in  very  different  waters,  and  which  may 
certainly  in  a  good  meafure  be  afcribed  to 
the  mere  liquid,  we  may  mention  that  tranii- 
ent  determination  to  the  head,  often  produced 
in  delicate  habits  by  the  firft  exhibition  of  any 
of  thefe  waters.  Wie  find  this  circumftance 
noticed  in  the  pureft  fprings,  and  thofe  that 
are  the  mod  free  from  foreign  contents,  as 
well  as  in  every  other  water.  So,  in  ex- 
plaining the  operation  of  the  Malvern  water. 
Dr.  Wall  fays,  "  I  cannot  clofe  this  treatife 
"  without  mentioning  one  effed  of  the  water, 
"  that  at  firft  it  frequently  makes  perfons 
*^  drowfy,  and  fojnetimes  give  them  a  dull 
"  pain  in  the  head.  Symptoms  like  thefe  are 
"  common  upon  the  ufe  of  chalybeate  waters, 
"  but  there  is  no  metallic  principle  in  this 
«^  fpring.    I  think  thefe  effects  muft  be  owing 
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to  the  ready  and  eafy  admiflion  of  the  water 
"  in  the  blood,  whereby  a  plethora  is  brought 
"  on  pro  tempore.''''    To  confirm  this  rational 
conjecture,  the  fame  writer  adds,  (what  is  alfo 
generally  obferved  by  others)  that  as  foon  as 
the  urinary  paffages  are  open,  thefe  complaints 
go  off  immediately.    In  beginning  a  courfe 
of  Briftol  water.  Dr.  Nott   obferves,  that 
the  immediate  fenfible  effed;s  are  generally, 
"  drowfmefs,  vertigo,  and  fometimes  an  ob- 
"  tufe  pain  of  the  head,  which  gentle  eva- 
"  cuants  relieve."    Among  the  confequences 
produced  by  the  ufe  of  the  chalybeate  waters 
of  Lauchftadt,  Hoffman  enumerates  the  fol- 
lowing, "  Non  r'aro  contigit,  ut  aqua  noftra 
[fc.  luauchjladicnfis)  primum  maxime  ab 
"  infuetis  pota,  naufeam,  vomitum,  inflationes, 
"  dolores  circa  prsecordia,  capitis  graviditatem^ 
.   fomnolentiam  ...  fufcitat  ^  fed  ....  conti- 
"  nuato  ufu,  &  pervadente  aqua,  omnia  fponte 
"  evanefcunt."    It  is  not  uncommon  for  the 
Harrogate  water,   as  Dr.  Walker  obferves, 
"  to  produce  a  fenfe  of  heat  and  univerfal 
*'  fullnefs  in  thofe  unaccuftomed  to  drink  it. 
"  The  giddinefs  which  fome  have  experienced, 
"  is  in  almoft  every  inftance  caufed  by  an 
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"  over-dofe  of  the  water,  when  it  falls  in  its 
"  purgative  operation."  The  hot  faline  Caro- 
line baths  in  Germany,  have  a  fimilar  effed, 
for  Hoffman  obferves  that,  on  ufmg  them, 
*'  Alii  torporem  capitis  perfentiunt,  inclina- 

"  tionem  ad  fomnum,  vertiginem,  

6c  hujus  generis  alia  experiuntur,  ob  lenti- 
orem  aquae  per  capitis  tubulos  6c  glandulas 
"  colli  commeatum." 

It  is  of  confequence,  therefore,  in  eftimating 
the  effeds  of  the  foreign  ingredients  of  mineral 
waters,  to  be  aware  of  thofe  occafioned  by 
the  water  itfelf,  though  it  is  often  difficult 
to  eftimate  the  exadt  degree,  where  other 
fubftances  combine  with  the  fimple  fluid  to 
produce  a  general  operation.  So,  we  almoft 
invariably  find  that,  during  a  courfe  of  any 
mineral  water,  where  it  does  not  pofitively 
difagree  with  the  conftitution,  the  appetite  is 
improved,  and  the  digeftive  powers  ftrength- 
ened.  This,  I  have  endeavoured  to  fhew, 
may,  in  many  inftances,  be  the  dired  confe- 
quence of  adding  fo  much  water  to  the  daily 
ingefta ;  but  it  is  often  the  joint  effed  pro- 
duced by  this  liquid,  by  a  chalybeate  in  an 
adive  form,  by  a  gentle  dofe  of  a  purgative 
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fait,  which  will  render  the  adion  of  the 
bowels  regular  and  vigorous,  and  by  the 
great  advantages  of  a  moderate  and  correded 
diet,  and  daily  exercife,  which  it  is  the  bufi- 
nefs  of  the  invalid  to  fccure  to  himfelf.  The 
ufe  of  fuch  a  mineral  water  as  that  of  Scar- 
borough, and  a  refidence  at  this  place  as  an 
invalid,  would  combine  all  thefe  advantages. 

Having,  in  a  preceding  chapter,  laid  before 
the  reader  a  general  view  of  the  efFedts  on  the 
human  body  which  may  be  expecSted  from  the 
watery  ingredient  in  mineral  fprings,  I  fhall 
make  a  few  obfervations  on  the  foreign  con- 
tents, efpecially  thofe  which  are  generally 
confidered  as  the  truly  medicinal  part  of  thefe 
fubftances.    The  chemical  analyfis  of  mineral 
waters,  amongft  feveral  fubftances  which  ap- 
pear to  have  but  little  effed  on  the  human  body 
prefent  us  with  a  few,  whofe  efficacy  in  the  ufe 
of  diieafe  is  undoubted,  and  which  ftand  high 
in  value  on  the  lift  of  materia  medica.  Every 
one,  however,  who  compares  thefe  natural 
medicines  with  thofe  that  are  compounded 
by  art,  muft  be  ftruck  with  the  fmallnefs  of  the 
dofes  that  are  employed  of  the  former,  com- 
pared with  the  benefits  which  are  produced 
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during  their  ufe;  and  he  might  hence  be  apt  to 
put  a  wrong  value  on  their  real  efficacy,  if  he 
were  not  aware  of  fome  circumftances  which 
increafe,  to  an  unufual  degree,  the  adivity  of 
thefe  fubftances.    One,  which  appears  to  me 
of  no  fmall  confequence,  is  the  extent  of  their 
dilution  with  water;  for  thereby,  any  medicine 
highly  adiive  in  all  ftates,  is  diiFufed  equally 
over  the  extenfive  furface  of  the  ftomach, 
and  is  enabled  to  ad  all  at  once  in  the  mod 
advantageous  manner  poffible.     It  is  true 
that  the  force  of  Impreffion  on  any  particular 
part,  is  hereby  lefTened,  and  therefore  di- 
lution may  be  carried  to  excefs ;  but  the 
circumftance  of  extent  of  fentient  furface 
aded  on  at  once,  will  probably  in  moft  cafes, 
more  than  counterbalance  this,  and  efpecially, 
as  the  adion  is  milder,  the  ftomach  may  re- 
ceive it  much  oftener.    Another  advantage 
derived  from  this  natural  formula,  is,  that  the 
very  degree  of  dilution,  as  we  have  already 
mentioned,  promotes,  in  many  cafes,  the  gene- 
ral curative  intention,  as  in  the  very  weak 
folution  of  a  purging  fait,  which  occurs  in 
Cheltenham  or  fea  water.    Befides  thefe,  we 
{hall  find  that  fopae  of  the  foreign  fubftances 
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in  mineral  fprings,  though  highly  adive  in 
themfelves,  are  never  ufed  under  the  fame 

^form  of  compofition  elfewhere  than  in  thefe 
waters.  This  gives,  in  fome  cafes,  a  fuperi- 
ority  peculiar  to  thefe  natural  medicines. 
Of  this  kind  is  the  carbonated  iron,  held  in 
folution  by  carbonic  acid,  and  the  fulphur,  by 
hydrogen  gas.  Thefe  adilive  medicines  like- 
wife,  happen  fometimes  to  be  found  in  a  very 
fortunate  ftate  of  combination  to  fulfil  a  com- 
plicated curative  intention,  as  in  the  waters 
of  Cheltenham  or  Aix. 

In  afcertaining  the  comparative  effect  of 
the  different  contents  of  a  mineral  water,  the 
gafeous  fubftances  that  are  combined  with  it 
deferve  much  confideration.  For  an  accurate 
knowledge  of  thefe  bodies,  we  are  principally 
indebted  to  modern  chemiftry  ;  but  it  ftill 
remains  for  future  inquirers  to  expLain  the 
precife  operation  of  thefe  fubtile  agents. 
Some  coniiderations  on  this  fubje£t  I  would 
fuggeft  to  the  medical  obferver. 

It  appears  to  me,  that  by  far  the  greater 

!  part  of  the  adion  of  thefe  fubftances  is  that 
which  is  exerted  diredly  upon  the  ftomach^ 

ii  and  only  through  the  medium,  of  this  fenfibl^ 
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organ,  upon  the  fyftem  in  general.  A  gafeous 
water  appears  to  ad  more  powerfully  in  pro- 
portion to  the  fuddennefs  of  the  expulfion  of 
the  air,  and  therefore  to  the  loofenefs  of  its 
adhefion  to  the  water  with  which  it  is  com- 
bined. Hence,  the  great  relief  found  by  taking 
mixtures  in  the  adt  of  effervefcence,  where  the 
carbonic  acid  is  applied  fuddenly,  and  in  the 
gafeous  ftate,  to  a  large  furface  of  the  fto- 
mach.  Hence  too,  the  fudden  effeds  fimilar 
to  intoxication,  caufed  in  many  perfons  by  a 
large  draught  of  highly  carbonated  water,  fuch 
as  that  of  Seltz.er  and  Pyrmont. 

The  force  of  adion  which  fubftances  exert 
upon  the  living  fibre,  as  w^ell  as  on  a  fimple 
chemical  mixt,  depends  upon  the  degree  of 
divifion  of  its  parts ;  for  this,  the  fenfible 
properties  and  adive  powers  of  every  particle 
are  brought  into  adion  at  the  fame  time,  and 
are  capable  of  being  extended  over  a  large 
furface.  This  divifion  of  parts  is  brought 
about,  either  by  mechanical  means  or  by  fo- 
lutlon  J  by  the  latter  it  is  effeded  more  com- 
pletely, but  then  the  affinities  of  the  folvent 
often  oppofe  the  combinations  which  would 
otherwife  be  formed  by  the  fubftance  held  in 
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folution.    This  we  know  to  be  the  cafe  with 
the  moft  fubtile  ftate  of  divifion  that  we  are 
acquainted  with,  that  of  the  folution  of  a 
body  in  the  matter  of  heat,  or  what  is  fup- 
pofed  to  conflitute  a  gas  ;  for  in  this  ftate,  the 
bafis  of  the  gas,  though  moft  intimately  di- 
vided, is  often  held  by  too  ftrong  an  attrac- 
tion for  the  caloric,  to  be  fo  ready  to  enter 
into  a  new  combination  as  if  it  were  in  a 
liquid  form.    But  again,  chemiftry  furniflies 
many  examples  of  the  adivity  of  combination 
being  the  greateft,  juft  at  the  time  when  a 
body  has  quitted  its  union  with  a  folid  or 
liquid,  and  is  beginning  to  alTume  the  aeriform 
ftate,  or  is  in  what  has  been  called  the  nafcefit 
ftate  of  gas.  If  then  we  fuppofe  that  the  force 
of  impreflion  which  any  agent  exercifes  on  a 
living  body,  holds  any  relation  with  its  eager- 
nefs  for  chemical  affinity,  it  will  not  perhaps 
appear  improbable,  that  we  may  partly  attri- 
bute to  the  above  caufe  the  energy  with  which 
many  of  the  gafeous  mineral  waters  a(ft  upon 
the  ftomach :  for  water,  impregnated  with 
the  bafis  of  any  gas,  is  conftantly  giving  off 
this  foreign  ingredient  in  the  aeriform  ftate  as 
ifoon  as  extraordinary  preflure  is  taken  ofT; 
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and  efpccially  ,when  a  heat,  like  that  of  the  ; 
ftomach,  is  fuperadded.    The  adual  quantity 
of  the  bafis  of  any  gas  (the  carbonic  acid  for 
inftance)  contained  in  any  mineral  water, 
does  not  appear  to  be  of  fo  much  confequcnce 
to  its  powers  as  a  medicine,  as  that  which 
will  be  fpontaneoufly  given  off  in  the  gafeous 
form  when  it  enters  the  ftomach.  Many  fub- 
ftances,  fuch  as  lime,  magnefia,  and  the  alka- 
lies will  detain  a  large  quantity  of  carbonic 
acid,  and  thus  lefl'en  the  proportion  of  that 
which  is  uncombined,  and  diminifh  the  me- 
dicinal powers  of  the  whole,  as  far  as  they 
depend  on  this  acid.    On  the  other  hand, 
a  very  pure  water,  fuch  as  that  of  Briftol, 
holding  little  in  folution  that  can  detain  car- 
bonic acid,  will  give  out  in  the  ftomach  al- 
moft'  the  whole  of  this  fubftance  which  it 
pofl'efled,  and  thus  be  in  fadt  equivalent  in 
medicinal  powers  to  an  impure  water  much 
more  ftrongly  carbonated. 

I  have  juft  mentioned,  that  it  appears  to 
me  probable,  that  by  far  the  greater  part  of 
the  operation  of  the  gafeous  bodies  is  confined 
4:0  the  ftomach,  and  ad:s  only  indiredly  upon 
the  whole  fyftem.  This  is  particularly  fo  with 
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the  carbonic  acid,  the  moft  common  and  the 
moft  important  of  thefe  fubftances  in  a  medical 
view.  Many  of  its  efFe£ts  are  obvioufly  fuch 
as  concern  the  ftomach  only,  fuch  as  that  of 
checking  a  tendency  to  vomiting,  for  which 
an  effervefcent  draught  has  been  found  re- 
markably efficacious.  The  giddincfs  and 
fpecies  of  intoxication  from  Pyrmont  and 
Seltzer  water,  is  probably  produced  through 
the  medium  of  the  ftomach ;  as  thefe  effects 
are  particularly  felt  v/hen  this  cavity  is  empty, 
and  come  on  very  fuddenly,  even  before  the 
vertigo  and  head-ach,  which,  as  we  hate 
mentioned,  alfo  frequently  follow  a  full  dofe 
.  of  this  water.  A  good  deal  too  of  the  gas  that 
is  emitted  copiouOy  from  the  water  when  in 
the  ftomach,  pafles  up  through  the  mouth  in 
troublefome  erudations.  It  cannot  be  doubted 
however,  but  that  part  of  thefe  gafes  are  ab- 
forbed  into  the  circulating  fyftem,  along  with 
the  water  that  conveys  them  into  the  ftomach ; 
and,  by  entering  the  circulation,  may  prove 
very  important  remedies,  according  to  the 
nature  of  the  fubftance  abforbed.  (a)  The 

(fl)    The  efFe<5l  of  the  carbonic  acid  in  relieving  calculous 
complaints,  has  been  thought  by  forae  to  indicate  the  abforp^ioa 
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fulphurated  hydrogen  appears  to  be  very  ex- 
tenfively  circulated  through  the  minute  veffels 
of  the  body,  and  to  perform  a  longer  courfe 
unaltered,  than  the  carbonic  acid.  At  leaft 
we  have  more  dired  evidence  of  its  pene- 
trating nature  and  great  effufion,  from  the 
odour  of  fulphur  which  exhales  through  the 
pores  of  the  fkin,  and  its  effects  in  blackening 
filver  worn  about  the  perfon,  even  when  the 
fulphureous  water  is  only  ufed  internally,  but 
long  perfifted  in.  Thefe  medicines  are,  how- 
ever, alfo  locally  ufeful  in  the  ftomach,  as  is 
found  from  long  experience. 

Some  ingenious  writers  have  endeavoured 
to  explain  on  mechanical  grounds  part  of  the 
inodus  operandi  of  the  gafeous  portion  of  mi- 
neral waters.  The  tenuity  and  fubtlety  of 
the  galTes  they  fuppofe  to  be  admirably  fitted 
for  penetrating  minute  veiTels,  and  removing 
every  obftrudtion.  Thus  we  meet  with  the 
following  explanation  of  the  operation  of 

of  the  gafeous  acid.  The  ufe  of  this  remedy  has  now  been 
eftaUifhed  for  a  confiderable  time,  and  I  may  feel  feme  fatrs- 
fadlion  in  paving  firft  introduced  it  to  the  attention  of  the  prp- 
feffion  in  a  letter  to  Dr.  Percival  of  Manchefter,  noticed  in  the 
Medical  ElTays  of  that  ingenious  phyfician. 
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Brlftol  water :  "  Its  fubtile  gafes,  and  adive 
*'  aeriform  impregnations,  adapt  it  to  pervade 
"  the  minutefi.  canals  of  the  human  frame, 
"  even  thofe  undifcovered  fuppofed  paffiiges 
"  in  the  nervous  fyftem.  Hence  it  refolves 
"  obftrudions  of  the  moft  remote  exiftence, 
"  it  dilates  the  capacities  of  the  finer  veffels, 
"  and  overcomes  their  fpaftic  conftridions." 
In  anfwer  to  fuch  and  to  all  fimilar  reafoning, 
we  may  obferve,  firft,  that  it  is  highly  impro- 
bable that  thofe  fubftances  circulate  in  the 
form  of  gafes ;  as  the  water  which  coriveyed 
them  to  the  ftomach  muft  have  parted  with 
moft  of  its  cxcefs  of  gas  in  this  organ ;  and 
confined  as  they  are  within  the  tubes  of  the 
circulating  veflels,  which  ftrongly  oppofe 
their  alTuming  the  aerifotm  ftate,  till  they  pafs 
out  of  the  body  through  the  exhalents. 
Secondly,  it  does  not  appear  that  an  in- 
creafed  tenuity  of  the  circulating  fluid  could 
be  brought  about  by  impregnating  it  with  air 
of  any  kind,  provided  its  bafis  was  held 
in  true  folution  j  as  the  fpecific  gravity  of 
water  is  increafed  by  faturation  with  any  gas : 
and  thirdly,  even  making  the  extravagant 
fuppofition  that  the  circulating  fluid  could  be 
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brougllt  in  any  degree  to  refemble  in  form 
Briftol  or  ^ven  Seltzer  water,  it  is  not  eafy 
to  conceive  how  the  minute  veffels  would 
be  thereby  rendered  more  pervious,  or  that 
any  mechanical  impulfe  could  be  given  to  a 
gas  to  make  it  circulate  more  readily  through 
capillary  veffels  than  water  will.  In  all  pro- 
bability, the  contrary  affertion  would  be  better 
founded,  for  water  will  penetrate  through  in- 
organic pores  fo  clofe  as  to  detain  air.  The 
celebrated  Aftruc  attempted  to  explain  the 
operation  of  mercury  in  refolving  obftrudions 
and  producing  falivation,  from  the  increafed 
momentum  which  the  blood  would  acquire 
when  mixed  with  fo  ponderous  a  fluid  as 
quickfilver ;  and  this  hypothefis  was  only 
pbjeded  to  from  the  vaft  difproportion  be- 
tween the  minute  quantity  of  metal  intro- 
duced* and  the  great  effe(£ls  which  often  fol- 
lowed. But  furely  no  mechanical  advantage 
to  the  freedom  of  circulation  could  be  gained, 
by  fubflituting  an  elaftic  for  a  non-elaftic 
fluid  ;  a  gas,  for  a  liquid. 

A  review  gf  fome  of  the  raoft  celebrated 
mineral  waters,  prefents  us  with  feveral  facts 
that  at  flrft  appear  highly  difficulx  of  explana- 
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tion.  I  mean  chiefly  the  powerful  efFeds 
produced  by  fome  waters,  which,  from  their 
chemical  aiialyfis,  prefent  but  a  very  minute 
portion  of  foreign  matter  ;  efFeds  that  cannot 
be  intirely  afciibed  to  the  mere  circumftances 
of  dilution.  Of  thefe,  the  Bath  water  is  a 
ftriking  inftance ;  for  the  determination  to 
the  head,  the  quicknefs  of  pulfe,  and  general 
ftimulus  occafioned  by  thefe  celebrated  waters, 
are  far  more  than  the  mere  quantity  of  adive 
contents  would  indicate  ;  and  render  precau- 
tions requifite  in  ufing  this  medicinal  fpring, 
which  a  mere  infpediion  of  its  ingredients 
would  feem  to  make  unnecelTary.  We  can 
only  have  recourfc  to  two  methods  of  ex- 
plaining this  difficulty ;  the  one,  that  we  are 
not  yet  fufficiently  mafters  of  its  analyfis  ;  the 
other,  that  its  component  parts,  as  we  are 
already  acquainted  with  theni,  pofTefs  from 
their  mode  of  combination,  powers  on  th^ 
human  body,  fuperior  to  thofe  which  mere 
quantity  would  indicate.  When  treating 
particularly  on  this  water,  I  mentioned  all 
the  fads  which  we  polTefs  concerning  its 
analyfis,  both  for  folid  and  gafeous  bodies  9. 
and  it  appears  to  me^  that  though  a  complete 
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;ind  accurate  examination  may  be  ftill  wanting, 
there  is  no  probability  that  it  would  give  any 
very  material  difference  in  the  refults  of  the 
experiments  hitherto  made.  ^  Thefe  have  not 
been  few  in  number,  and  have  been  varied  in 
feveral  ways ;  many  of  the  fubftances,  the 
quantities  of  which  are  not .  exadly  known, 
have  no  apparent  concern  in  producing  the 
more  ftriking  effects  ;  but  thefe  may,  I  think, 
be  in  a  great  meafure  explained  from  what 
we  do  know  concerning  the  analyfis  of  this' 
water. 

Every  one  who  has  attended  to  the  fenfible 
properties  of  this  water,  muft  have  remarked 
the  very  penetrating  chalybeate  tafte  which  it 
poffeffes  when  frefh  drawn,  and  with  its  natu- 
ral warmth  ;  a  tafte  which  diffufes  itfelf  over 
the  whole  mouth,  and,  though  not  naufeous 
from  its  intenfity,  gives  the  idea  of  a  fmall 
quantity  of  iron  in  the  moft  active  ftate. 

Another  remarkable  circumftance  attending 
this  water,  is  the  great  rapidity  with  which 
it  lofes  its  chalybeate  tafte  as  foon  as  it  cools ; 
even  though  confined  in  clofe  veffels,  and 
before  any  perceptible  depofition  of  the  iron 
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takes  place  :  and  when  cold,  it  appears  to  have 
intirely  loft  all  its  medicuial  along  with  its 
fcnfible  properties.  May  we  not,  therefore, 
conclude,  that  Bath  water  is  indebted  for  its 
powers  on  the  human  body,  (independently  of 
thofe  of  mere  water  at  a  high  temperature) 
principally  to  the  circumftance  of  a  chalybeate 
impregnation,  minute  in  itfelf,  but  much 
exalted  in  all  its  properties  by  a  heat  fuperior 
to  that  of  moft  chalybeate  fprings?  and  as  the 
natural  heat  which  it  pofTeflTes,  is  probably 
given  to  it  under  confinement  and  prelTure,  it 
does  not  caufe  the  evolution  of  the  carbonic 
acid  which  holds  the  iron  in  folution,  till  the. 
water  be  expofed  to  the  air.  Hence  as  it 
flows  from  the  pump,  it  is  then  in  the  moft 
adlive  ftate  for  producing  the  ftimulant 
powers  which  chalybeate  waters  exhibit  upon, 
the  human  conftitution. 

To  afcertain  the  effedl  of  temperature  on 
the  carbonated  chalybeates,  the  following 
experiments  were  made : 

Rxper.  ifi. — To  a  very  highly  acidulated 
chalybeate  water,  (artificially  made)  in  which, 
however,  the  quantity  of  iron  was  very  fmall, 
were  added,  in  feparate  phials,  equal  parts  of 
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hot  and  cold  water.  The  undiluted  water 
tafted  extremely  brilk  and  fubacid,  and  fent 
forth  copious  bubbles,  but  the  tafte  of  the 
iron  was  fcarcely  perceived  till  the  impreffion 
from  the  acid  had  gone  off.  By  the  dilution, 
the  chalybeate  was  made  fo  weak  in  each 
phial,  as  only  to  become  purple  with  galls 
after  ftanding  a  quarter  of  an  hour.  The 
hot,  as  well  as  the  cold  liquor,  ftill  tafted 
acidulous,  but,  (as  might  be  imagined,  from 
the  greater  lofs  of  carbonic  acid)  this  flavour 
was  lefs  in  the  former  than  in  the  latter. 
The  tafte  of  the  iron  was  hov/ever  ftronjrer, 
and  more  permanent  in  the  hot  folution, 
while  it  was  fcarcely  perceptible  in  the  cold. 

JExper.  2d. — An  artificial  chalybeate  was 
made  by  digefting  iron  filings  in  water,  mo- 
derately impregnated  with  carbonic  acid, 
This  was  much  lefs  brilk  and  carbonated  to 
the  tafte  than  in  the  firft  experiment,  but 
much  ftronger  of  the  iron.  Equal  quantities 
of  this  water  were  put  into  feparate  glafles,  and 
to  one  was  added  the  fame  proportion  of  hot 
v/ater,  and  to  the  other,  cold  water.  Thefe 
diluted  liquors  ftill  gave  a  full  purp]e  with 
gall  in  about  a  minute,  and  the  firft  change 
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of  colour  began  in  a  few  feconds.  They  both 
remained  without  fparkling  in  the  glafs,  and 
the  cold  folution  had  all  the  fenfible  properties 
of  the  fiinple  chalybeates  that  are  fo  abundant 
in  this  country,  fuch  as  that  of  Tunbridge. 
There  was  however  a  very  decided  difference 
in  the  tafte  of  the  two  folutions,  the  hot 
having  a  great  intenfity  of  chalybeate  tafte, 
and  more  diffufed,  as  it  were,  over  the  whole 
fauces. 

Thefe  experiments,  made  with  as  much 
accuracy  as  the  comparifon  of  taftes  will  allow 
of,  feem  to  fhew,  that  mere  heat  will  much 
increafe  the  impreflion  of  a  chalybeate  tafte 
on  the  tongue;  and,  therefore,  as  I  appre- 
hend, will  equally  augment  the  ftimulating 
properties  of  the  iron  upon  the  ftomach,  when 
exhibited  in  this  form.  ,  They  likewife  fhew 
that  a  lofs  of  carbonic  acid  will  not  diminifti, 
but  rather  increafe  the  ftmple  chalybeate  tafte ; 
provided  enough  of  this  acid  be  left  to  hold 
the  oxyd  of  iron  in  folution.  This  is  not 
the  cafe,  however,  with  Bath  water;  for  as  it 
gives  indications  of  containing  very  little  car- 
bonic acid,  it  readily  parts  with  even  that 
portion  which  fufpended  the  iron;  and  there- 
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fore  I  cannot  confider  this  water,  when  cold, 
and  efpecially  tranfported  to  a  diftance,  as  any- 
thing elfe  than  a  common  hard  water.  To 
confirm  the  fuperior  effeds  of  a  heated  Uquor 
over  one  that  is  cold,  upon  the  ftoraach  and 
nervous  power,  we  may  add,  that  it  is  well 
known  that  the  intoxicating  property  of 
vinous  and  fpirituous  liquors  is  much  in- 
creafed  by  heat. 

If  the  idea  of  the  fuperiour  efficacy  of 
warm,  over  cold  chalybeates  be  juft,  it  will 
likewife  follow  that  the  cuftom  of  warming 
the  cold  waters  of  Tunbridge  and  fimilar 
fprings  is  judicious,  not  only  to  prevent  the 
chill  on  the  flomach,  which  is  fometimes  in- 
convenient to  delicate  perfons,  but  alfo  to 
increafe  thereby  their  ftimulant  properties. 
They  are  beft  heated  by  being  put  into  a 
bottle,  well  corked,  and  immerfed  in  hot 
water;  but  the  ftrong  waters  of  this  kind  will 
bear  being  lowered  by  the  addition  of  boiUng 
water,  fo  as  to  bring  them  to  a  refemblance 
of  Bath  water. 

Befides  the  carbonic  acid,  and  the  fulphur- 
ated  hydrogen,  which  we  may  certainly  confider 
as  the  moft  important  of  the  gafeous  bodies 


555 


that  are  contained  in  mineral  waters,  there 
are  others  which  are  found  in  fmall  quantities. 
The  moft  important  of  thefe  is  probably  azotic 
gas,  which,  as  we  have  already  mentioned,  is 
difcoverable  in  many  fprings,  partly  mixed 
with  the  water,  but  chiefly  rifmg  through  it 
in  large  bubbles  at  the  fountain  head.  Several 
of  the  thermal  fprings  give  out  much  of  this 
gas,  and  probably  indeed  it  might  be  detected 
in  them  all,  if  the  fubje(3:  were  examined 
with  fufhcient  accuracy ;  but  as  this  branch 
of  inquiry  is  comparatively  new,  we  have 
not  much  information  as  to  the  extent  to 
which  this  gas  is  found.  Some  remarks  on 
the  operation  to  be  expected  from  this  fub- 
ftance,  the  reader  will  find  in  the  note  (r)*  to 
the  account  of  the  Bath  water,  but  it  is  ftill 
an  objed  for  inquiry  to  determine  the  pre- 
operation  of  this  gafcous  body. 

The  faline  and  metallic  contents  of  mineral 
waters  are  fuch,  as  often  to  ad:  in  a  very 
decided  manner  upon  the  conftitution,  either 
from  their  a(3:ual  quantity,  or  their  mode  of 
combination.  The  only  metal  that  is  ufed 
medicinally  in  any  natural  water,  is  iron  ;  and 
Its  folvent,  in  by  far  the  greater  number  of 

»  Page  i8i. 
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inftances,  is  the  carbonic  acid.   In  comparing 
the  adivity  of  operation  of  the  different  pre- 
parations of  this  metal,  fo  valuable  in  every 
fhape,  I  think  it  feems  probable,  that  the  form 
of  all  others  in  which  it  is  the  moft  efficacious, 
is  that  of  folution  in  water  by  means  of  car- 
bonic acid.    In  this  ftate,  it  is  both  highly 
fenfible  to  the  tafte  in  a  very  minute  quantity, 
eafily  feparated  from  its  folvent  as .  foon  as  it 
enters  the  ftomach,  and,   when  feparated, 
being  a  very  foluble  femi-oxydated  calx,  it 
is  probably  as  liable  to  be  adted  on  by  the 
animal  fluids,  as  in  any  other  ftate  in  which 
this  metal  can  exift.    The  great  impreffion 
on  the  organs  of  tafte,  which  this  form  of 
chalybeate  makes,  may  be  feen  by  an  adual 
computation  of  the  quantity  of  metal  here, 
and  in  fome  of  the  other  preparations  of  iron. 
For  inftance,  the  Tunbridge  water,  which  is 
a  very  pure  chalybeate  containing  very  little 
foreign  matter,  owes  its  medicinal  properties 
to  fo  fmall  a  quantity  as  one  grain  of  oxyd  of 
iron  in  the  gallon,  held  in  folution  by  a  very 
fmall  excefs  of  carbonic  acid.    The  chalybeate 
impregnation  is  however  perfedly  diilinguifti- 
able  both  by  chemical  tefts  and  by  the  tafte. 
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Now,  one  grain  of  this  oxyd  contains  no 
more  than  77  per  cent,  of  metallic  iron,  (a) 
the  reft  being  oxygen  and  carbonic  acid. 
Cryftallized  fulphat  of  iron  contains,  accord- 
ing to  Kirwan,  about  22  per  cent,  of  metallic 
iron,  (b)  and  therefore,  .77  of  a  grain  of 
metallic  iron  (the  quantity  contained  in  the 
grain  of  carbonated  oxyd)  indicates  three 
grains  and  a  half  of  fulphat  of  iron  j  fo  that 
if  the  chalybeate  tafte  were  as  ftrong  in  the 
fait  as  in  the  carbonated  iron,  three  grains 
and  a  half  of  fulphat  of  iron,  difTolved  in  a 
gall9n  of  water,  fhould  tafte  as  ftrongly  chaly- 
beate as  Tunbridge  water.  But  by  making 
fuch  a  folution  of  fulphat  of  iron,  it  will  indeed 
be  indicated  by  chemical  tefts,  and  even  be 
very  fenfible  to  an  accurate  tafte,  but  not  at  all 
to  the  degree  of  Tunbridge  water.  This  how- 
ever is  a  very  large  proportion  of  iron,  com- 

(a)  This  is  the  proportion  giTcn  by  Laroifier  of  metal  and 
oxygen,  in  the  imperfeft  oxyd  of  iron  that  remains  after  the 
combuftion  of  iron  in  oxygen  gas,  and  in  this  ftate  it  is  juft 
fenfible  to  the  magnet.  Now,  as  the  ochre  which  the  carbonated 
chalybeates  precipitate  by  boiling,  is,  when  dry,  weakly  magnetic, 
and  as  the  intenfity  of  this  property  in  fome  degree  indicates  the 
proportion  of  reguline  metal,  we  may  allow  it  to  contain  about 
as  much  regulus  as  in  the  former  cafe. 

(^)  Kirwan 's  Mineralogy,  Vol.  II.  pagezj. 
2  O 
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pared,  with  that  of  Bath  water,  of  which  the 
higheft  eftimation,  does  not  make  3^  of  a 
V grain  of  oxyd  in  the  gallon  ;  which  is 
about  equivalent  to  fomewhat  more  than  a 
tenth  of  a  grain  of  fulphat  of  iron  in  the  fame 
bulk  of  water,  a  quantity  which  the  tafte 
cannot  at  all  difcern  even  by  the  affiftance  of 
w^armth.  {b) 

Nothing  very  remarkable  occurs  in  the  ftatc 
in  which  we  find  the  other  adive  ingredients 
in  mineral  fprings.  Several  of  thefe  waters, 
even  of  fome  celebrity,  are  nothing  more, 
nor  are  fuppofed  to  be  any  thing  more,  than 
a  very  dilute  folution  of  well-known  neutral 
falts  in  water,  of  a  fufEcient  ftrength,  how- 
ever, to  give  it  a  very  fenfible  purgative 

(f)  To  afcertain  this,  one  grain  of  fulphat  of  iron  was  put 
intio  SI  fmall  phial,  and  eighty  drops  of  diftilled  water  were  added, 
which  made  a  clear  folution.  One  drop  of  tliis,  taken  as  foon 
as  the  fait  of  iron  was  dilToIved,  and  before  it  could  be  decom- 
pofcd  (which  it  will  do  in  fome  degree  fpontaneoully  by  Itanding) 
was  added  to  a  pint  of  water  of  the  temperature  of  i2o',  and 
well  mixed,  making  thereby  the  proportion  of  ^  of  a  grain  to  a 
gallon.  This  gave  however  no  chalybeate  tafte.  It  required 
four  drops  to  make  the  tafte  in  the  leaft  apparent,  but  with  eight 
drops  it  was  very  fenfibly  fo.  Even  this  ftiews  the  great  power 
of  the  chalybeate  impreffion  made  by  fulphat  of  iron,  fince  it  is 
vct-y  diftinguilhable  when  in  no  higher  a  proportion  thaa  -jV  0^  ^ 
grain  to  a  pint  of  warm  water. 
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quality,  efpecially  when  taken  largely;  and 
to  this  purpofe  the  water  itfelf  contributes  not 
a  little.    The  operation  of  mere  water  upon 
the  bowels  when  firft  taken,  by  perfons  of 
particular  habits,  and  unaccuftomed  to  fuch  a 
bulk  of  this  liquid,  is  fhewn  in  a  ftriking 
manner  by  the  aperient  effedl  which  every 
^lineral  water  that  we  \inov7^fo7netimes  exerts; 
but  which  effed:  foon  goes  off  when  there  is 
no  other  ingredient  in  the  mixture  to  have  a 
conftant  and  certain  operation  on  the  bowels. 
Even  an  aftringent  water,  fuch  as  that  of 
Hartfell,  which  is  only  a  weak  folution  of 
vitriolated  iron  and  alum,  will  often  purge 
pretty  brifkly  on  being  firft  taken,  though 
its  regular  and  proper  operation  has  quite 
the  contrary  tendency.    From  a  review  of 
the  effects  of  the  alkaline  waters,  efpecially 
thofe  that  are  hot,  fuch  as  the  Carlfbad  and 
Vichy  baths,  it  would  feem  that  the  foda, 
affifted   by  warmth   and   dilution,    has  a 
great  power  in  exciting  all  the  fecretio'ns  at 
the  fame  time,  and  affifting  the  adion  of  the 
neutral  falts.    At  leaft  it  feems  to  be  worthy 
of  farther  attention,  to  determine  the  benefits 
that  may  arife  from  giving  an  cxcefs  of  alkali 
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to  any  faline  Iblution  which  may  be  prefcrlbed, 
in  order  to  excite  the  different  fccretions» 


The  compofition  of  the  mofl  celebrated 
mineral  waters  having  been  known  by  accu- 
rate analyfis,  feveral  ingenious  men  have  en- 
deavoured to  confirm  their  experiments  by 
fynthefis  ;  and  to  produce,  by  artificial  means, 
a  compound,  in  all  refpedls  fimilar  to  the  na- 
tural preparation.  To  this  too  was  added  the 
additional  motive  of  being  able  to  fupply  the 
want  of  the  natural  waters,  in  places,  and  at 
times  when  thefe  could  not  be  procured. 
The  illuftrious  Bergman,  in  his  excellent 
treatife  on  mineral  waters,  has  given  very 
good  ideas  on  the  method  of  preparing  them 
artificially ;  but  fome  of  the  proceffes  which 
he  propofes,  are  imperfed,  and  liable  to  ob- 
jedions.  Where  the  water  to  be  imitated  is 
only  a  folution  of  fome  neutral  falts,  fuch,  for 
inftance,  as  the  Epfom,  Sedlitz,  or  Sea  water, 
all  that  it  is  neceffary  to  know,  is  the  propor- 
tion in  which  they  are  contained  in  the  natural 
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fprlng ;  but  the  procefles  of  nature  are  not 
always  imitated  with  fo  much  eafe.  A  greater 
difficulty  lay  in  the  way,  which  was,  that  of 
impregnating  water  with  gafeous  fubftances  to 
as  complete  a  faturation,  as  is  found  in  fome 
of  the  moft  powerful  mineral  fprings.  This 
every  chemift  knows  to  be  a  very  difficult 
obje£t  to  attain,  and  impradicable  with  any 
of  the  more  common  apparatus  now  in  ufe 
for  fuch  purpofes  ;  but,  under  particular  ma- 
nagement, it  has  been  attained,  and  fome  of 
the  fpecimens  of  artificially  carbonated  water 
that  are  to  be  feen,  appear  fully  to  equal  in 
this  refpe<S  the  natural  waters  of  Pyrmont  gr 
Seltzer.  The  faline  and  chalybeate  principles 
may  alfo  be  eafily  added,  and  the  imitation 
will  be  complete  for  all  medical  purpofes. 

Thefe  artificial  compofitions  have  defeats 
as  well  as  advantages,  With  regard  to  the 
former,  we  may  obferve,  that  it  is  always 
difficult  to  hit  the  fame  point  of  faturation 
"with  gas,  and  with  the  fubftances  which  the 
gas  is  to  dilTolve  j  and  this  is  particularly  the 
cafe  with  every  degree  of  faturation  below 
the  higheft.  Thus  then,  thefe  medicines  will 
not  be  fo  conftantly  thq  fame  as  the  naturaJ 


56 


fprlngs ;  for,  Uniformity  of  comrofition  is  a 
very  confpicuous  feature  in  almoft  every  one 
of  thefe.  However,  as  it  is  generally  the 
defe6l  of  the  natural  waters  to  be  too  weak 
in  thefe  adive  fubftances,  and  as  no  material 
inconvenience  appears  often  to  arife  from  an 
excefs  of  thefe  gafes,  it  is  probable  that  with 
tolerable  caution,  thefe  fubftitutes  might  be 
generally  adopted,  if  requifite. 

There  are  fome  kinds  of  chemical  mixture, 
however,  which  art  has  not  been  able  to  imi- 
tate :  the  fufpenfion  of  filiceous  earth  in  water, 
a  curious  and  wonderful  phenomenon  in  the 
hiftory  of  many  of  the  thermal  fprings,  is  a 
ftriking  example  of  this.  If  filiceous  earth,  ap- 
parently fo  inert  and  inadive  on  the  body  from 
its  great  difficulty  of  folution,  fhould  ever  be 
found  to  poffefs  any  medicinal  properties, 
this  will  form  a  marked  difference  between 
the  natural  and  artificial  medicated  waters. 
Perhaps  the  fuper-fulphurated  waters  of  Aix, 
combined  as  they  are  with  foda  and  with  a  high 
degree  of  heat,  would  exercife  all  the  powers 
of  the  beft  chemift  to  imitate  with  fuccefs. 
Several  other  combinations  might  be  pointed 
out,  in  which,  if  perfe^  .accuracy  of  refem- 
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blance  were  required,  we  fliould  ftlU  find  the 
imperfedion  of  art.  Again,  there  is  another 
cafe  in  which  the  natural  water  has  a  great 
advantage  over  the  artificial ;  and  this  is,  in 
fome  of  the  very  compound  thermal  fprings 
that  are  ufed  for  bathing  as  well  as  for  a 
drink.  It'muft  be  more  difficult  at  all  times 
to  prepare  a  hot  than  a  cold  artificial  water ; 
and  for  the  purpofes  of  the  Bath,  much  ad- 
vantage is  gained  by  having  a  large  body  of 
water,  as  at  Bath,  Aix,  and  the  like,  where 
the  patient  can  move  his  limbs  about  freely 
when  immerfed,  and  is  furrounded  with  an 
atmofphere  of  fl:eam,  mixed  with  the  volatile 
gafeous  contents  of  the  v/ater,  and  where  the 
heat  is  kept  up  much  more  permanently 
and  uniformly. 

On  the  other  hand,  fome  peculiar  advan- 
tages may  be  gained  by  the  artificial  prepara- 
tion of  medicated  waters.  Several  of  the  moft 
valuable  natural  fprings  contain  fubftances 
which  are  either  ufelefs  or  pofitively  detri- 
mental. Pyrmont  water,  for  inftance,  con- 
tains thirteen  grains  in  the  pint  of  calcareous 
falts,  which  render  it  very  hard.;  and  hence  it 
may  certainly  prove  inconvenient  to  fome 
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conftimtions.  Other  neutral  waters  contain  fo 
little  of  their  moft  adlive  ingredient,  as  to  re- 
quire often  an  inconvenient  bulk  of  liquid  to 
produce  the  defired  effed  ;  as  for  example, 
where  Scarborough  or  Epfom  water  are  ufed 
as  purgatives.  All  thefe  defeds  may  be  reme- 
died in  the  artificial  preparation,  by  leaving  out 
the  ufelefs  and  noxious  matter,  and  increafmg 
that  in  which  the  proper  medicinal  virtue 
refidcs.  Art  likewife  can  prepare  out  of  the 
fame  materials,  new  compounds,  which  would 
be  confidered  as  valuable  natural  treafures, 
were  fuch  found.  Of  this  kind,  I  fhould 
reckon  a  moderately  dilute  folution  of  a  neu- 
tral fait  (vitriolated  magnefia  for  inftance) 
fully  faturatcd  with  ca'-bonic  acid.  This 
makes  a  very  valuable  addition  to  its  powers 
as  a  medicine,  from  the  known  operation  of 
thi?  gafeous  acid  in  quieting  irritation  of  the 
flomach,  and  rendering  the  furface  of  the 
body  more  cool  and  pcrfpirable ;  and  befides, 
it  powerfully  corrects  the  naufeous  tafte,  which 
is  in  many  inftances  a  material  objedion  to 
the  neutral  falts,  efpecially  to  a  daily  ufe  of 
them  as  a  gentle  evacuanr  and  alterative. 
One  more  advantage  I  would  raentioDj 
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which  the  artificial  preparation  of  thefe  me- 
dicines would  promife,  and  that  is,  that  of  in- 
troducing much  more  fimplicity  in  their  com- 
pofition  than  nature  employs,  and  by  this 
means  we  may  be  materially  alTifted  in  form- 
ing precife  ideas  of  the  operation  of  every 
part  of  thefe  important  clafs  of  remedies, 
which  the  reader  will  readily  fee  is  a  great 
objedt  to  be  defired  by  the  philofophical  in- 
quirer into  the  powers  of  medicine.  Every 
one  who  examines  into  this  fubjedt,  muft  be 
ftruck  with  the  great  inaccuracy  and  confufion 
of  ideas  that  prevail  in  the  defcription  of  the 
operation  of  mineral  waters,  and  the  gieat 
fimilarity  of  eSedi  afcribed  to  very  different 
fpecies    of  this   large   and  heterogeneoi?^ 
clafs  of  bodies.    It  has  been  my  objedl  in  the 
preceding  pages,  to  attempt  in  fome  degree 
to  introduce  more  precifion  in.  inveftigating 
the  powers  of  thefe  bodies ;  but  the  fubjedt 
can  never  be  fully  canvalTed,  till  we  arc  in 
polTeflion  of  a  greater  number  of  fad:s  founded 
on  experiment ;  and,  to  promote  this  defirable 
end,  the  affiftance  of  art  in  imitating  the  pro- 
celTes  of  nature,  may  be  called  in  with  every 
profpe^t  of  advantage.    In  this  view,  there- 
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fore,  the  ftudy  of  the  method  of  preparing 
mineral  waters  may  be  recommended  to  the 
medical  inquirer  as  an  interefting  objed  of 
inveftigation. 

For  the  practitioner  who  entertains  a  de- 
cided preference  for  the  medicated  waters 
which  nature  prefents,  we  may  fuggeft  the 
convenience  of  occafionally  mixing  different 
kinds  of  the  fimple  waters,  in  order  to  obtain 
the  effects  of  fome  of  the  more  compound, 
which  may  not  be  at  all  times  procured.  Thus, 
a  Spa  or  Pyrmont  water,  mixed  with  that  of 
the  Sea  or  Epfom,  will  make  a  good  imitation 
of  the  Cheltenham  or  Scarborough  fpring, 
according  to  the  proportion  ufed ;  as  the  one 
furnifhes  in  abundance  the  carbonic  acid  and 
the  iron,  and  the  other,  the  neutral  purgative 
fait ;  and  each  of  thefe  contain,  fo  much  of 
their  adive  ingredients  as  to  bear  dilution, 
and  yet  to  retain  confiderable  efficacy.  The 
fynoptical  table,  which  is  inferted  at  the 
end  of  this  work,  will,  it  is  hoped,  afford 
fome  affiflance  in  this  object. 

There  is  nothing  more  gratifying  to  the 
phyfician,  who  confiders  the  healing  art  in 
its  true  light,  that  of  an  experimental  fcience. 
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than  to  be  able  to  add  to  the  general  flock  of 
profefTional  knowledge,  information  which  is 
to  be  afforded  by  the  affiftance  of  a  collateral 
fcience.  Of  thefe,  none  is  more  intimately 
conneited  with  medicine,  by  a  community  in  , 
many  of  the  objeds,  than  chemiftry;  and  the 
aids  which  this  fcience  furnifhes,  are  conftantly 
increafmg,  on  account  of  the  rapid  accumu- 
lation of  experimental  knowledge.  An  inquiry 
into  the  nature  and  right  application  of  mi- 
neral waters,  is  certainly  not  one  of  the  leaft 
important  objects  of  phyfic ;  fmce  thefe  are 
remedies  that  have  been  at  all  times  peculiarly 
favourites  with  the  public,  and  have  deferved, 
from  their  real  efficacy,  much  of  the  efteem 
in  which  they  have  been  held.  The  fubftances 
concerned  in  the  compofition  of  thefe  waters, 
are  fuch  as  come  particularly  under  the  accu- 
rate and  diftinguifhing  eye  of  modern  che- 
miftry,  and  admirably  illuftrate  fome  of  its 
moft  beautiful  difcoveries.  They  have  en- 
gaged the  attention  of  the  ableft  chemifts  for 
many  years  in  various  countries,  and  the 
importance  attached  to  thefe  inquiries,  has 
abundantly  repaid  the  labour  and  difficulty  of 
the  refearch. 
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ImprefTed  with  the  idea,  that  the  fcience 
of  chemiftry  has  done  more  to  illuftrate  this, 
thaQ  almoft  any  other  clafs  of  natural  fub- 
ftances  that  are  ufed  medicinally,  it  has  been 
my  wi{h  in  the  foregoing  pages  to  lay  before 
the  public  a  general  view  of  our  prefent  ftate 
of  knowledge  on  this  fubjed  j  in  order  to 
afcertain,  with  fome  precifion,  the  practical 
advantage  to  be  derived  from  thefe  fadts. 
Viewing,  with  fome  regret,  the  apparent  flight 
which  has  been  thrown  upon  thefe  inquiries 
by  fome,  whofe  profeffional  knowledge  at- 
taches much  weight  to  their  opinions,  I  have 
endeavoured  to  clear  away  fome  caufes  of 
error,  arifmg  from  too  partial  and  confined  a 
view  of  the  fubjed ;  in  order  that  the  leading 
features  of  medical  chemlfty,  attached  to 
thefe  inquiries,  may  be  rendered  more  con- 
fpicuous ;  and  my  objed  in  undertaking  this 
work  will  be  anfwered,  if  thefe  pages  will 
at  all  contribute  to  the  advancement  of  the 
healing  art. 
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In  order  to  prefent  the  reader,  under  one 
point  of  view,  with  the  moft  confpicuous 
features  -in  the  compofition  of  the  mineral 
waters  which  we  have  hitherto  defcribed,  the 
following  fynoptical  table  is  fubjoined.  The 
order  in  which  the  individual  waters  are  put, 
is  the  fame  as  that  in  the  foregoing  chapter, 
excepting  only  that  the  Bath  water,  which  it 
was  thought  more  convenient  to  defcribe 
among  the  Englifh  thermal  fprings,  is  here 
arranged  under  the  chalybeates,  a  clafs  to 
which  it  certainly  belongs.  I  have  made  an 
attempt  of  a  claffification  of  thefe  waters, 
founded  on  the  moft  prominent  part  of  their 
chemical  compofition,  and  that  which  may  be 
fuppofed  to  have  the  moft  influence  on  their 
medicinal  powers ;  but  every  fuch  arrange- 
ment muft  be  imperfedt,  owing  to  the  almoft 
imperceptible  gradations  with  which  indi- 
viduals of  one  clafs  approach  to  the  others. 

The  reader  will  pleafe  to  obferve,  that 
under  the  head  of  Neutral  Purging  Salts ^  are 
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included  the  fulphats  of  foda  and  magnefia, 
and  the  muriats  of  lime,  foda  and  magnefia. 
The  power  which  the  earthy  muriats  may 
pofTefs  of  ad;ing  on  the  inteftinal  canal,  is  not 
quite  afcertained,  but  from  their  great  folubi- 
.  lity,  and  from  analogy  with  falts,  having 
fimilar  component  parts,  we  may,  I  think, 
conclude  that  this  forms  a  principal  part  of 
their  operation. 

The  reader  will  likewife  obferve,  that 
where  the  fpaces  are  left  blank,  it  fignifies 
that  w^e  are  ignorant  whether  any  of  the  fub- 
ftance  at  the  head  of  the  column  is  contained 
in  the  water ;  that  the  word  none  implies  a 
certainty  of  the  abfence  of  that  fubftance ; 
and  that  the  term  uncertain,  means  that  the 
fubftance  is  contained,  but  the  quantity  is 
not  known. 

THE  END* 


London:  printed  by  Phillips  &  Pardon, 
George- Yard,  Lombard-Street. 


ji  StnopticJL  TyiBiE,fiewwg  the  Combofition  of  the  Mineral  Uers  defcrihed 'in  this  Work. 


rTn  face  tlif  lafl  rarg] 


Class. 

Nam 

E. 

temperature. 
Fiilircn  licit. 

Contained  in  an  1 

iih  wine  pint  or  zij, « 7  <;  cubic  inches.  D 

Azotic  gas. 

Carbonic  acid 
gas. 

Stilphyri 
hydrop 

Carbonated 
foda. 

^  euci  ^1  ^ 
purging  falts. 

elenite  &  ear- 
thy carbonata 

Oxyd  of  Iron 

Cl".'  .i  ■  inr lies 

cii!'  c  inches. 

cul'ic 

erains. 

gr.iins. 

grains. 

grains. 

Simpler  cold    ....  ■< 

Malvei 

a 

uncertain 

noni 

none 

uncertain 

uneertain 

none 

Holyw 

'11 

non 

none 

uncertain 

uncertain 

none 

Simpler  thermal  .... 

Briftol 

74°       j  uncertain 

3-75 

noH' 

none 

2. St 

3.16 

none 

Matloc 

66- 

uncertain 

non' 

none 

uncertain 

uncertain 

none 

Buxton 

82° 

0.474 

uncertain 

nom 

none 

0.25 

1.625 

none 

Simple  faline  

Sedlitz 

I. 

non 

none 

183.6 

8.68 

none 

Epfom 

non: 

none 

40. 

8  ? 

none  ' 

1  

Sea 

none 

none 

237-5 

6. 

none 

Highly  carbonated  alkaline 

Seltzer 

17. 

none 

4- 

17-5 

8. 

none 

Simple  carbonated  chalybeate 

Timbridge 

0.675 

'•325 

.none 

none 

0-344 

0.156 

0.125 

Hot,  carbonated  chalybeate 

Bath 

116° 

I.  ? 

I.?  ' 

none 

none 

10.  ? 

10..? 

uncertain 

c 

Highly  carbonated  chalybeate-; 

Spa 

,12.79 

none 

1.47 

4.632 

1.47 

0.56 

Pyrmon 

t 

26. 

none 

none 

7-13 

23-075 

0.56 

r 

Saline,  carbonated  chalybeate  < 

Cheltenham 

uncertain 

5.687 

uncerta 

n  none 

62.125 

6.85 

0.625 

Scarborough 

uncertain 

none 

none 

20. 

10. 

uncertain 

O"-^      /"I*             1-11                  T  ll 

Hot,  laline,  highly  carbonated  J 
chalybeate     .    .    .    .  ] 

Vichy 

120"? 

uncertain 

none 

uncertain 

uncertain 

uncertain 

Carlfba 

d 

165° 

uncertain 

ncne 

n.-'6 

47-°4 

4.15 

uncertain 

Vitriolated  chalybeate 

Hartfel 

1 

none 

none 

none 

none 

4.S15* 

Brighton 

none 

2.5 

none 

none 

2.28 

4.09 

1. 1 

r 

Cold  fulphureous   ...  J 

Harrogate  . 

0.875 

I . 

none 

91.25 

3- 

none 

Moffat 

0.625 

1.25 

none 

4-5 

none 

none 

Hot,  alkaline,  fulpureous   .  < 

Aix 

'43° 

uncertain 

uncerta 

n  12. 

5- 

4-74 

none 

Borfec 

132° 

uncertain 

uncerta 

ui  uncertain 

uncertain 

none 

Barege 

120° 

uncerta 

in  2.5 

0-5 

uncertain 

none 

•  Th»t  is,  ».94.  contained  in  the  fulphat  of  iron  (this  fait  when  crystaUized  containing  18  per  cent,  of  oxyd  of  iron,  according  to 

Kirwan)  and  1.873;  additional  of  oxyd  of  iroa. 
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